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Even the most super-sensitive test can't find a trace 
of add in Quaker State Motor Oil. Quaker State is 
made only of die finest Pennsylvania crude oil * . , 
scientifically freed of all impurities in four great, 
modern refineries. The common ailments of sludge, 
carbon and corrosion are wholly overcome by Add* 
free Qmikcr S/a/e. Vour car will run better, last 
longer, Kctail price, 35t^ a quart. Quaker State Oil 
Refining Corporation, Oil City, Pennsylvania, 
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IN SENSHnONAL NON-SKID HUTS I 








The ncvi r-enti I ftfl 
spiral bars of thtf Lift- 
't'read like a 
haiLerv ot windshield 
w'i pqrs— sweep [he 
water right and Icfi — 
force ii out ihrangh 
the iietit grt>ove-s . . . 
^Eve the rubber » drjf 

track ID fjtfjp. 



Don't gamble on 
hJow"-ouis^ Every fiLiw' 
Goodrich Safety 
Silveriown is con* 
stniLled with the now 
famous heat-resisting 
Golden Ply that gives 
you rcixl prat rctin n 
against high-speed 
bluW'^outs. 



READ THE REPORT- 

frtwn Large&t 

Tusting LnhoTotofy 



B oth rcfrular, and aUo the 
premium-priced lirei of 
America’s six largest tire manufic- 
lurers ivcre submitted lo a scries of 
exhaustive mid tests made over a 
three months' period by us, to de* 
icrmint their resistance to skid- 
ding and wear^ with ihe foliowintr 
results: 

, ^ON-SKID — Xbe ntw' Good- 
rich Silvertow’n M-jih the Life*S3ver 
1 read ^ave greater skjcf resistance 
than any other tire tested, ineJud. 
iFjji those tires listed at frotn 40 % 
lo 70 % higher in price* 

* MILEAGE^ The Goodrich Sib 
vtriown gave mure nun -skid mile- 
age than any of the 
oihtT tires tested in its 
own price range — av* 
erased 19.1% more 
miles before the tires 
wore Smooth/' 

I PITTSBUftGH TESTJHG LABORATOfiY 



Stops Quicker, Safer Than Tires 
Costing up to 70% More! 

H ere, at last, is a tire so utterly dilTcrenc in action that, 
the first sign, of a skid, ic turns the wet road under your 
car into a ^Wry* surjuce. 

In exhaustive road tests made by the largest independent 
testing laboratory in the country, against regular and premium- 
priced tires of America's six- largest tire manufacturers, no 
tire tested, regardless of price, came up to this new tire in 
non-sktd action. 

For safety*^ sake, ride on Goodrich Safety Silvertowns, 
See your Goodrich dealer or Goodrich Silvenovvn Store now. 



2 LIFE-SAVING FEATURES ... AT NO FXTRA COST! 




‘^Good rich 



skio kSGTEeriON OF LIFE-SAVER TREAD -•»*- GOLDEN PLY BLOW-ODT 

. * ■ j. . . . . _ ^ ^ II 
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THE BIGGEST TELEPHONE VALUE FOR TOUR MONET 







Nowhere in the world do people 
get so much for their telephone 



money as in America. No other 
people get so much service and 
such good service at such low cost. 

BELL TELEPHONE SYSTEM 





Popular Mechanics Magazine 

H, H. WINDSOR, Founder H. H. WINDSOR, Jr*j Editor and Publisher 



19S8 VoL 69 , N<k 6 

sp ecial Features 

Wings for Policemen - - ^ ^ 801 

Don^t Pity the Poor Fish - - Color oto 

The Latest Movie Thrills ^ ^ — 818 

The Advance of Diesel ^ - . 826 

Brute Force vs. Engineering Skill ■ 834 



Age of the Aerial Monsters - - 


840 


ElectricPlants QfferPo%ver to All - 


810 


Phantom Fleet of the High W' ay. Part 11 858 


American Drivers against the World 


866 


RSrtie.'? fmm the Air h *-*.,* - 


872 


Nature Photos in Ynur Back Yard - 
Dress Up Your Magic Tricks 


890 



(Co-ntinutii on nvKt pag'e) 



Hunting Thrills for the **Mike” 

IF YOU have an unusual job, own a singing mouse, 
* collect sharks" teeth as a hobby or possess any oth- 
er qualification which sets you apart from your fel- 
lows, you aj*e likely to be yanked before a microphone 
to tell the world about it. For radio constantly is 
seeking new thrills for your jaded ears and the entire 
world is being combed to find new^ material for the 
“mike/" Talking dogs, one-arm paper hangers, flag- 
pole sitters, performing robots and roller-skating 
roosters all have provided grist for the radio mill. 
And what new sound you may hear when you twist 
your dials tomorrow, even the men who seek and find 
the thrills don't know. But this continual search for 
radio variety is an interesting business and the tale of 
what the searchers find makes interesting reading* 
The first of two articles on this subject appears in the 
July issue. 



Next Month 

T ITTLE boys armed with punk 
used to set off the Foui'th of 
July fireworks, often with tragic 
results. Today experts, skilled in 
producing spectacular displays, 
touch off the pyrotechnic wonders 
w*hich turn night into beauty* An 
article next month, illustrated 
with eight pages of Colorolo pic- 
tures, explains how modem fire" 
works spectacles are produced. 

Work for the BigHook 

1^0 automobile has yet won a 
^ ^ right-of-way argument with 
a train, but plenty of trains have 
lost it, thereby making more work 
for the big hook which snakes the 
’wreckage off the track. If youVe 
ever wondered what a helpless 
eng inecr thinks about as he 
^valches a reckless motorist rac- 
ing him to a crossing, you"U want 
to read “More Jobs for the Big 
Hciok” in the July issue. 

Wealth from Waste 

A LCHEMISTS of the middle 

^ ages brewed strange concoc- 
tions of pigeons* blood and lichens 
in a futile attempt to create riches. 
Where they Failed, modem chem- 
ists have succeeded* Today they 
are using such things as dried 
blood, chicken feathers, sunflower 
seeds and sweepings from barber 
shops to pi'oduce crystals worth 
twice their weight in gold. These 
crystals are vital to your exist- 
ence as you "11 discover by reading 
this wonder story next month* 



Hifliithjy br POPULAR MECH ATTICS C0-. 20* Paj?t Ontario StTEet. ChlCaffD, tl. S. A. 8En;Ef tepy in United Stata, 
75 ctnl«; t?.S0 a Tear, S4.(M) for two yentra. l&.OD t&r three in TJnitJMl tnd CTanAda. Newf{]undUnd. Labtnhicir 

and CGOintrlM of the Pan - Ain?rLcaii PtHtal Union inctudlnv Bpaln, To *[] other ccoinErlw sdll SI D[l ft yeir «tr4 for OVAflPa^ tiAtftep. 
changes In nddnsia miut be to US immeeilatelT tD eliminate deli;?. Entered as dun matter. 8«pt. IB* JS43. at the 

P»t Offleo at OhJcftffo, Illinois* under Act of March 3, JfrlW. jEoiared M Second CIom Matter Bt Ult P«t Offloe Deivftrtment, Canada. 
Cwrrlght 1S3I, by Popnlnr Meehunlos Co. in the United States* Australis and Prance. 
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MANY A REPAIR DOLLAR 
IS SAVED THIS WAY 

PyrniL In mnde for the cxprene porpoH? of kteeffing enitine 
operutlon -by eliminating contaminations that 

Joui Iwth n«M' and otd ear performance. In ihlH i^iiy« 
Pyroll oReittB many costly retmirfl. It nilves ynu doilart 
ol ordinary repair or aRethaul eipifdise'! 

Pyroll keom ont 5 j,urn and Kard <arbnnp It pre- 

vents t!DmhuBi lonacidfland corrosion from at to A'klna pis- 
tons. valves dcid tmtrin^s, utid from cau^liijii early u'ear. 
Thene are the thlni^N that, gradually sieiiiL puii^'er av^uy, 

Pyroil keeps valves and rlnilta from nt|ck|niJ. too. Cuts 
(JoH'n friction and overheating, Yei you need only a /eiv 
ijiexpanrft'e ounces of PyrnU In gan tank and crankcase 
at Intervals^ to do all of thUl 




Better have ymlr Hcrvice station salesman ftlve your car a 
money nav|nA Pyroll treatment, todayl JVilall (>oupon. 
MamifActuted oml Guorunteed by Pytoll Company, 
\V. V. Kidder, Founder, ,% Pyroll 
Jl|d|^. LaCroNfle, Wisconsin, li, .A. 



NOTHING FINER FOR 
SOS-ABRASIVE NEW 
CAR BREAK IN! 



ISTR I BUTORS; 



CHECK AMD MAIL 
'COUPON FOR FRAN- 
emSE F.\GTS. 



SIMPLY 
ADD TO 
GAS & OIL 



PVROIL COMPANY, 

5G Pyrell Bldg., L«Crei9a, Wh„ U. S. A, 

I'leafle lend complete Pyroll fnctN, 

□ Also lend detulli of >'our plan fn>r tyiAtrEEiutoriL 



I Name.., ,... 

I .\d d r«u 

I Cic>". County. State 



( Contents — Continued ) 



AUTOMOTIVE 

Ljeht on Eun vifto r aid s in reading m apa , , , i. , , , , , 



(Cr^ lip roof Aaa Canli for truefc * ,S31 

Highway striper covers twenty-live milr» dailY, . , , 



Oil ^ka wa condition of hearlAffs ,.±. , ■ ^ - b49 

Spec ial soap cleniiB ofl^ , , , . , ■ ■ , , B5fi 

Vacuum track collects garbage &S6 

Pike tunted into tnatorcYcle 7. , .Seg 

Skidding trailer heloa tn huild safer tires . . ,870 

Elghtcen-iiOtind Diesel enging ■ ■ , , ,S7B 

jjfoltina analy ger teat* pnr tg in . thirt y leconds, - 



Signal war ns o f wast e a nd s avcB gaspline 6 &4 

Aerial brsjge on track rgacITgS street lamp S35 

Wheel chair "eaupe^' driven by Ltwrimower ensine, ,SSS 
"^De atb a t the wh e ei*' phot o warns mo t oTista. ■ ■ , , ■ ■ 

AVIATION 



Steel is seventeen pgr cent oI jjtlaae's weight , , ■ , , ,817 
Plane imase on din! shows pna itio n ol w heels ■■ ■ . ■ , ■ .S^4 

Decoy pTati et m ad e of matting anfl re e j ■ , M5 

FouLF-cra^ahaft air engine fast without vibration 632 
Children study bombing plane from chart &3S 

Lights in EPchpit guide pilot tHrough log t ,,,,,,, .B5 5 
Flafie burning liouidi hydrogen could cirele earth. , ■ 



Midget radio pinne» tesl gUnnar^s a-ccuraev S S7 

Air li ne a ccidents in U, S , , ,863 

Flying fortresses eet re cord ofl. (*n|; journe y. . , ■ , , .BPS 
CONSTRUCTION 

Class *'ppor* has windows in floor .ftag 

■Slate and asbeltos cutter speeds roofing work B25 

Fast-drying ceiuent acts in two hours . . . , . . , . . . . .646 
harps road builder project fitture highway, 
Autofuatic strip stops draft under door ■ ■ ■ .8 79 

Pu rglarprboi window opened and shut by crank . . ■ .a-BO 

Elevator takes tourists to mountain top ■ . . 

FARMS 

Planes scatter graas aeed after forest fire 

Waste pulniiod from barn to fertilise farm ■ ■ , ■ . . , 

Baby mules put to bed In farm bospltnl ...SI5S 

HOUSEHOLD 

Metal stand saves lifting iron . r n ■ , . ... . ■ , , ,S46- 

Sma 1 1 cap acity h u mid ifie r c^e rates automatic ally , , . 
SEorC Waves ettok h am ,P7S 



PHOTOGRAPHY 

“Sight tesF^ wall chart lor cameras . .330 

Oil pool used in. movies for rejection shots 333 

Magniher permits sharp focusing in enlarging pbc to . 333 

Salesman proiects rug pattern on floor . .333 

Mercury vapor kit increases photo film speed. . . ., .313 



"'Probability machine" to reduce graininess of flltii — i33i3 
Aerial camera lens sees details a mi^ below .371 

Speed camera Splits lightning into eleven strokes. . .371 

RADIO AND ELECTRICITY 

Radio newspaper system in Erst tests . .333 

Compact puHh^button receivers in table models.,,, 397 
How to build a thr-ee-tubc radio direction finder. . . .333 
SimpliRed condenser substitution tester . SUM 

Practical radio hlnta .931 

All-purpose portable vacation, receiver, . .. . .BQ2 

Amaleur transmitter on ^^add-a-Unil'' principle , .9112 

Five-station safety tuning for auto set ,902 

Radio test set hts your pocket , , .9112 

SCIENCE AND INDUSTRY 
Wildcat drillers use latest methods .330 

Making baseballs and bats Is big business, rAA7 

Prism and lens weave weird Light patterns .332 

SHIPS AND SHIPPING 

Firemen wear asbestos suits and ewygen m*sk*i, . . ,355 
Latest radiophone speeds calls from small craft. ., .373 



Satan is emblem on funnel of steamer . . , ,339 

Sis-Screw liners to be built ,.337 

New passenger ship for U, S. lines . , ,339 

SPORTS 

Mechanical hatter testa liveliness of ball* 317 



Tennjs cm roller akat<- s r eq uire s real skill 325 

Outbpard moioyJiis ^ .X ih^brTh.all: , ,334 

Shorter travel for firing pin , 373 

TOOLS 

Floor Sander has stool attached ■ . 330 

"Fountain pen" oil can ejec ts a tin y dro p . 343 

T aa l be a d s ^U biu£ p rovide tigb t er connection. - , .343 
Low-vaHagg dril l run k v a ut o battery SB3 

(Continued to page 3A) 
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they heard me, or I never would 
have come out of that boiler alive.,. so 
I’^m thankinjt fresh 'Eveready' batteries for 
being here today. 



(SJGN£D> 






FRESH BATTERIES LAST LONG DATE-L1»^ 



CARELESS FIREMAN TORNS ROUTINE 



TASK INTO NIGHTMARE 



“THEY BOLTED ME IN, TURNED 



ON THE WATER!” 



"Soon as she was cool^ I was in there with my 
flashlight and diippmg hammer looking for the 
trouble. 1 must hav'e been too quiet about it, for... 



JIAllES ELWqOD 

"I ordered the fire pulled on the No. 
7 boiler as we steamed into port,'" 
writes Second Engineer James Elwood 
of 216 East l?th St, New York. 



“I heard the clank of the steel manhole cover 
slam into place' The hreroom crew tbougbe 1 
was out of the boiler. A rush of water told me 
they w'ere hlling her up again! 



"As panic seized me, 

1 dropped my ham- 
mer. the only possi- 
ble means of being heard out there in the fireroom. 
But 1 did hang onto my flashlight and those Jre^h 
DATED Tveready' batteries kept on doing their sculSr 
> . . so. when I pulled myself together, 1 found the 
hammer and pounded mightily for aid as 
the water crept higher and higher. 



NATIONAL CARBON COMPANY, INC., ^0 EAST 4ln4 STREET, NEW YORK, N. Y. 

tVh.£T| iDTitinff iii f: n tinn 
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CLEAN PLUGS 



PEP UP YOUR CAR 



and save 10% on gas 



( Conten ts — C ontinu ed ) 

Tra-nitffarfrnt oikaft . , i . . . . . ^ . . . . . > . . . .S64 

Dauhln wrtir»;h for huh bolt* nf dual whamlfc .Bfel 

Hydraulic pawer tor small shops .fl&4 



MISCELLANEOUS 

hobby pKy$ way thruu^b sdiool .......... 

ShootinE gallery uaes movie of fame As target. . . . 

Stt'Eamline locomotive latent on far^igt^ road^ i . , . , 
Cable car rides above flooded canyon ^ , t. , , , . r ■ 

Hand rool pulls railroad ties 

'*Death rays’' ateriUz# air. stop mold j;rowth. . . .. 
Homemade bicycle Irailer aids newspaper carriers. 

Lamp ^jvin^ polarized light 

Makings navy’s big guns call* for precision . . 

Big shoe on auto latest in adverti»ine ...... 

Compasa mounted on handlebar cf bicycle ... . 

Humane muzzle for the dog 

Science pro be* secret* of Stradivarius violin . 

War tanks ineffective against trained troops. 
Long^burning super-match atarta bre easily. 

Coal heater in trailer converted into oil burner 
Emergency lamp bums in a bucket of water. . 
Submarino micro-teleScOpc reveals underwater 
Anti'Oircrait gun sprays sky with steel . 

Giant bearing to support largest telescope . . . 

Law violators take lesson from model city . . . 
Tagging of sardines solves migration puzzle . 
Paint container and cover fit spray gun ..... 
Stratosphere rocket Is latest of thrllf rides . . ■ 

Dental patient admlpiaterfi own gas 

Locks made non^pickable by special cylinder. 

Odd restaurant liko zeppelin attracts tourists. 
Dolls from scrap metal latest of bobbies .... 
MetpOrltes arc wOrth cash to finder . 



lif 



.fll7 
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-ft£3 
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^&3 l 1 

.aaa 

■ fl4S 
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a^a 

■ 8^3 

.a?e 

-ATT 

.a77 

.AS 2 

-ai7 
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The statement that dirty spark plugs waste 
gasoline is based upon fiaet consumption tests 
observed and verified by the Department of En- 
gineering ReseareJa of the University of Michigan. 
The reason, why this waste occurs h the fitet that 
dirty plugs misfire mteimittently, especially at high 
speeds and on hard pulls. Dirty plugs behave 
that way because the dirt (oxide coating) acts as 
an electrical conductor when hot. Obviously, fuel 
not ignited is wa.sted. Misfiring 



also steals engine power, and 
causes hard starting. So, m the 
interests of economy and of 
engine performance, it is good 
practice to have your spark 
plugs cleaned every 4,000 tnilej:^ 
and to replace those that 
ate badly worn. There arc 
70,000 Registered AC Cleaning 
Stations waiting to sei^’e you. 
Their charge is only 5c a plug. 




L'PKtk fhr this 

SIGN 



Whin yoH nted ptu^i 
or i*rric*. 




REPLACE PLUGS 
THAT ARE WORN 
WITH AC 
QUALITY 
SPARK PLUGS 



AC SPARK PLUG DIVISION 

Gvnrtdl jHamri • FLIN F, 



Craftsman and Shop Notes 

AUTOMOTIVE 

Emery strop for sharpening tire-patching knives. . -^58 
False bottom in cujibaard to store valuahles ■ . . . ■ . flSB 

Storage batteries dismantled with heat gun 

Car lock lubricated with insect-powder blower. . . . -iFiSQ 

Cars parked in garage at an angle .J3S.9 

Pinion gear serves as funnel strainer 

Three-way tool to lift cylinder heads 

Inside door handles removed with aid of washer. . . k96D 

Jig Id clean piston-ring grooves ..980 

l..amp for oxaznlning interior of Storage battery. ■ . . flfifl 
Windshield wiper operated hy vacuum cleaner .... 

BOATS 

Adjustable footrest far boat ....... ............ ■ *?2fl 

Rubber holders support oars while fishing .B2Z 

Non^sTip covering far boat seat ................ - S24 

Before launching your boal— Part H . . . . . .JJ31 

Outboard motor moved on detachable wheels - 

CAMPING, FISHING, HUNTING 

Camper''s potlida have removable finger grip* . . . , ■ - 91 P 
Tin cans protect legs of picnic table .glS 



Two ideas for camping trip .................... .9 lLS 

Clothespins hold picnic cloth to ground . . . ii . ■ . ■ ^ . .S22 

Emergency dipper from tin can ■ . . , . ,930 

Emergency vise for fishermen 94D 

Springs keep toiit taut . B4P 

Supports for carrying fishing rod in boat . .. . 945 

ELECTRICAL 

Christmas-tree lamps used in railroad signals .... 

Partabie alarm unit for icebox drip pan . &42 

Automatic signal for filling station ■.hi.. _aaa 

FARM 

Adjustable rapes to support fruit-tree limbs, ..... ■ 92:9 
Chicken coops made from oil drums. h944 

Singletree hooks that hold harness trace* « . .9^4 

FURNITURE 

Utility racks for bath room ...... i h h. , y . 903 

^■^Peg’lfrg^' coffee table with drop leaves . flfffl 

Bookcase table and filing cabinet combined .9^ 

Doors and Lids that roH ,£4J 

HAND TOOLS 

Protecting band plane on bench ,9flS 

Mallet given soft nose by rubber band - 

Corner angle improvea pocket tape , . ■ , 92B 

Hack-sawing large work iffM 

(Continued to page flA) 
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How dare you say, 



“I have no 
opportunity 







3 — when men and ivomen* thru the 




C. E. VETH 
<rris SACCO ™ 

ibe way to irasttuHert for 
Jesi tfmity . * + 



neit; home-study training, are mak- 
ing records such as these? 



B, J. MERTZ 
Not €Oaititntt kt. to te- 
fiiain a tfociitr «r lirM 
pay . 



Y OU setk a better opT»rtunity to get 
ahead in business— and yoii don*t 
want ’^proiniscs"; you want a definite 
y^ogram for advancement, backed by fx)si- 
tive proof that that program works! 

Li&ten, then, to these actual experiences 
— and when you have heard them, tdl us, 
if you can* how you dare to say* *'I have 
no opportunity!" 




Earns RaUes Totalling 324% 

Take the case of C. E. Veth, holding a 
good job as traffic manager* Many a man 
would have rested content. Not Veth! Not 
while it was possible to keep right on modng up in 
his firm — the Smith Agricwltuial Chemical Co^ of 
Columbus and Indianapolis* Note whai Veth did: 

^'How*,” he asked himself, "can 1 get more rnoney? 
WTiat will make me w'orth more to them? I'm already 
giving them full value in time and hard work. But 
if only 1 could * * 

And then he saw the W’ay! He ii'ould sure them so 
much mottey that they couM ea$Hy git^ him a jine raise 
yet stiii he money ahead! 

Sot Mr* Veth W'atched for W'ays to do it. He found 
a feiv. But his knowledge of the posaibi lilies was 
limited. At length, a day came when he 
realized that he nt^ed to know more be- 
fore he could earn more. That day he sent 
us j ust such a cQupOTi asyuif see on this page ! 

What happened? In a single y^r he de- 
tected SI 0,600 worth of mistakes in charges 
that his LaSalle training enabled him to 
correct — to save for his limn. Yes* he got his 
raise. And another. And still others. 324% 

Gt latest report to us* 



BERNICE ROACH 

Ntf siuglr ilifflo/na 
umatd satisfy wAcrt 
ttrtfol would win 
kifier success . . . 



Women, Too, Increase 
Their Success 

For instance, Miss Bemice Roach I Already 
well paid* she nevertheless doubled her in- 
come* — three months after w'tn- 

ning her Labile diploma and passing her 
Certift/sd Public Accou ntant 's examination I 
"A lucky day for me,*' she says of the day 
she enrolled for LaSalle accountancy. Yet 
what she did, others can do — and me doing I 



Send for Tliese Free Books 

You, too* are eager to gel ahead? Then you 
will find it of vital imiwrtance to learn 
more of the succesK’methods which Veth, Mertz, 
NIIss Roach and many others have employed so 
profitably. 

We have therefore prepared a special 6*1- page book 
which outlines these methods in detail. It also points 
out the big opportunities in the field you are in or 
wish to enter — shows you how you may fit yourself 
to grasp them ! 

The coupon brings this book to you without cost 
or obligation. 

Measure your will to succeed by what you do 
with this coupon — NOW I 



LJiSALLE EXTENSION- 
Depi. 664.R 



^rhicago 

Chicago 



I w<ni]d like to have your Ept‘Ct4i;l I'tooklet — wiLhoul Kny ttj«l or 

ray opptartuniiiea and your success iminlnn in the LHitilncaa 
field 1 ho.ve checked bclaw'. 



70096 Increase in 7 Years 

From teacher in a rural Texas school to 
foundry Office Manager and Acting Secre- 
tary in four years — at a salary Jive times his 
former one! And in three years more, B. j* 
Mertz had become Ccimptr oiler and a Di- 
rector in the Buckeye Union Casualty Co. 
with a yeariy income 700% greater than 
w'hen he mailed the LaSalle coupon. Higher 
accountancy training did it for Mr* Mertz 
— yes, training plus the backbone to get 
out of an ill-paid rut into the "big time." 



□ mother Af^coufLtal]cy 

□ BuiilaciB hfBDaairmviiC 

□ Mixlutia Salcamaaahlp 

□ TjaCIIc M A n ili'^«mcii t 

□ Lawr OeKTee of LL, B. 

□ Commef trial l-aw 

□ Itiduitrlal Management 



□ StADOtypy 

□ and Cntlectiofi 
Ckirrea pondcocc 

□ Modern t'oramAnAhlp 

□ Kipert bvoKhceplniA 
m C. P. A. Coaching 

Q Bu*l n«^ 

O Elfectlve SpeabJnft 
O OfHee Mana Aomrat 



Nanw. 



Th± B O rt9 



Pfi-senl Poittit>n. 



Address 




6APX-D7N- 




LaSalle Extension Business TtAtnlng 



tl'Aert UM'ififtfl to ndi'crttof-Tit jilfAjuf miiTt-ffan Pflpn/frr Jlfccftanjc# 



8 A 



POPULAR MECHANICS ADVERTISING SECTION 




Lost Power Restored 

KARBDUT cJisBolvea the gums and frees 
carlx)n which forms on piston headB^ in piston 
ring grooves und on valve stems — allowing it 
to fiiass ofT ivitti the exhaust. 

This concent rat etl Gum Solvent dissolves 
all types of motor gums^ — frees engine 

of sticky vahes^ — eliminates carbon forjna- 
tiona — equalizea compression in all cylinders 
— 'restores lost power — snaps up acceleration 
— stofTs ^^motor ping’" — and makes your en- 
gine quieter and smoother running. 

Get a Karbout Clean-out 

Over 100 ,tKX 3 garages and sendee stations 
carry Ivarbotit — and can give you a clcan-out 
treatment while you for otily Sl.QDf or 

you can buy handy S-oz. cans for giving your 
inotOT !i treatment — and by regular use in 
your gasoline prevent further gum and carbon 
forinaticjns that rob you of posver. 

For Quick relief, give vour motor a Karbout 
clean-out toilay . . . £>eacriptlve pamphlet 
sent on request. 



THE SHALER COMPANY 

Walipun, Wis. 

Try This Saucer Test 

Take jm pkmi] rine on wlucb Ihe^re 
are L(?n^'y guru and cijirboji formatiocui, 
and place it in. an ordinory saucer n eov- 
OritiK llw rinE witL KARfiOUT.. Id A 
«hort period of time you v.'ill fnd that with the T^hifllc 
from a broom, you wUl b& able to ekun out rhe oil 
rinji^ alota oi ffum and carbon formationa, KARBOUT 
lA RuarnTiteed aoL trj atlaek or corrode aoy part of the 
L"U£me or carburetor. 



5mi£H KARBOUT 
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*‘Fpr- lined” b crowd river protecta finished work^ ^ . .M 0 



Rack hold a am^l tools for easy .^el«ctian 9S2 



HOME IMPROVEMENTS 

Kitchen knife and brush hpldors .007 

Extra rooms in the attic .Sl7 

Sewing nook aeta any place In home ,924 

Patching plastered walls 

Sidewalk decoratedl with ItoO leaven B3H 
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Clotheaiiina on hooks jo haoe garments ■ ■ .936 

Home Problems easily solvfa .flSB 
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*'Cl ieck^T 0 W' wi re” asaure* uniform garden plant 
^eep^g wee'ffs pulled al d Vf . ^Vo 

CrflWin£_£laiitA in . a._WA .r r i ........ , 911 

Eineirgen^y ga rden-lipae nozzle fron^spriMhler ea n« . &2 0 
Empty parage* marfc garJen rnwa ......... 
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METAL WORKING 

Foot scraperE ot heavy gh&et metal ^BOS 

Turning in a drill preaii . ^ ^ , . , . . ,fi 44 

MetalH iq enlor .fidT 

PHOTOGRAPHY 
Negatives dried on towel rack 

Printing photpi pti gleaay paper . , . . 315 

Exp osnre tim^ rnarWed on negative with, needle . . . . 5 £P 
ImpruTving cable release On camera ^ , , 1 , , .923 

^ttlng eKpPEure tim» t-nr p^tp filter ........... .930 
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Eccentric tnol-pott holder for lathe ^ i , ,M 5 

Supporting long lathe turning tool ..<■..,.■■.■■■ .^4 
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Paper gauge for the typ ist , . 

DiRlting anowcard colora . , . . ^ .fla? 

Funnel on glue bruah kccp» handile clean , ^ . - . . . ' 
Cutting wrapping paper into sheets ....... ..... 1 . 04 A 

Saddled olds m ilk c a na rep aire d 9 46 

Onoleurn uhybU^ to show cuatDme.T E^tte.tn . ..,951 
M ISCEIX ANEOUS 



Ca nva * draw er catch &s p arta drop ped! from vi se. . . . 905 

C lnf^apTiiTbok opened wit h m at^h : ; , ; ■ : ^ 

Drying rubber hoota QUielily 906 



Gauge aasurea unifarm lettering 

Chl^en hobble a from clothespins , 
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Fiat boat inverted Oil oil dirum for diving board . , . 


,01{1 


1 ..square carried OP UTidetside Of drawing hoard, . . 


,0ia 


Large rock, broken with water . , . 




Cushion feet for glass graduates, 




Handkerchief in Docket shaped with eardhoarrl 


Keeping slido'-rule case elosed 




Non-sag aupport arm tor workbench lamp 


.024 


Rubber hose an ^tinring rod 




Simple miter _bpx for WD,r_kshap 

Novelties. Iroiij Cellophane jatmws , , , , , u lj. . 
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Cutting tenona for ihlp models . . , . . 




Windmill pump aerates outdoor fiali poal 
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Invisible aupport for flowers 
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Water gauge made easy to read . . . 


,930 


ClothesTino kept taut with auto spring 




Tumblinjg-acrithaf toy ....... 

Electrical trimmer shapes arrow feathers 


,937 

,043 


Loop hinge to open stepladdar 


.944 


Spanish flat-tile roof Imitated with cement. ...... 




Drawing Parallel lines that oro eUUallv spaced.... 


.949 


EmereePey door stop and bumper - 


.0^1 


Adjustable arbor catcher 


-SSZ 


Sanders for the modetmaker 


,0S2 


Circles nuiclkly divided into number of parts . . . .. 


.953 


Entra current for engines having flywheol magnetos 


.953 


Drill CAM go shows size at a gJoPco .............. 


. 954 


Long spout on tube of cemont 


.054 


Printing pictures OP aJiinilnuhi foil . , . . 


.955 



rarORTANT NOTICE 

It is tbe InhmtloEL of this magazine to proride Ua readers with 
loformatlon regarding tbe latcEt developments in the tneehanieel 
arts. We taJ:e no rosponsibiiny as to Whether the disclosures con- 
taiuod In OLir ardotes are covered by patents and advise readers 
to investigate this, sutaject before making, using, or selling -any ol 
the products, machines, or processes described. In order to avoid 
possible liability far patent lUlriCiebEbeht. 
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"SHOP PMcncE & miE srm 



brother, they go together!" 



• work ill the shop every day- And a couple of hours every 
evening, I study. Study what? I doiiH mind telling you — an L C, S, 
Course! Take it from me, shop practice and home study go together. 
When you combine them you are headed toward more pay — pro- 
vided you do the same thing 1 did by mailing a coupon like the one 
below,’^ 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



BOX S515.J, SCRANTON, PENNA. 

WltllDUt C09t or obligntlon, pleas? s?nd me a copy of 3 'our bookLet^ ‘*Wha Wins and 
Why,” and full particulars about rhe subjeci whicK I have marketl X: 



A.rcbli«t 

AnhilteLUral Draftamali 
Buaaiitg EeUi&Btiiiwc 
Cobin,rkior An<l Buil^lar 
PlniuLurwl 
^tructiml KiuiDAPr 
M BBBK 4 lkben't cf Jm enLniiB 

Ktwtr^al 
Ktortne JyicbtHin 
Wbldini, tllrcLric bM Cju 
HMdiUK -Bbftp BllirtrtkbU 
Hepit TmTii)«nt 

O BliadnoH 

□ IndlUlrial M>bac«Cil«[Ll 
O Tr«ffi« Maiui««iu«ul 

O ArtsDuiiliiar^ 

D C(Ht AevoUntant 
O C. P, Ac«i>unUut 

O HoiDe DroMinBELDC 

□ ProfHMdAUal DtAibiub k Lbr u 



TECHNtCAt ANO 

O ^dlwfit Worki'r 

O BallcTDiDker 
O TcdmrofilL 

D TiJ«pbnpa W-urJi □ RBiiiq 

O MvchBiilrai T-ravla''^iiC 

□ btpchBJiicBl UmflBCDbii 

Q MultUiiBL D TwluimLnr 

□ PalLtrcniBker 

□ I>iwf4 Kqftcm 

Q Aviation KniinoB 
D AliliitliaalitLfr Afsi'iiBUH' 

□ GcMMDitrcial ItWri^fToiJoE, 



INDUSTRIAL COURSES 

D i'luiabina □ I^Lnm FitiJnB 

□ HAtELEUt n VstalilallOU 

□ ALr Condiiioaitii and 

□ iiliHitn 

HI b^wlrk; Knclnom' 

□ Kn^ioMir 
Q It. IL IjKDmntiviB 

G K. It. blBcEkm yofCnimn 

□ Air Brak.« P It. It, HicDolnBEi 

Q Hiihwnf KnfioMriiLH 
n civil Kocl □cpribK' 



Q ditrx''«ylni[ ati.d Maxipln^ 
BUSIME^ TRAtNiNfi COURSES 

□ Bnokka^pliw □ flf Fv|i« IhHtiftn 8al«*pni*i»!l!lp 

D thcTBlariat Wotk Q Kirat Vmc {.'Dllqta ^tu'bj4^^bi 

□ RtAbJatl O BtjaineB CarrEApanJcncB 

□ Pr^nicH Q &>t<l Tyi»iri« 

P ttoJeankaiiahip Q t'ivi] A^rvir-' □.Mill ('orriDF 

P Ar|vFrTtJ^l4itf Q Itailwjiy ^1a.i[ 

DOMESTIC SCIENCE COURSES 

ntptlf jr,K 



C Arlvanwl T>f 

L^teiiraiiiB 



□ Tw ItWEif (HlJ Cp.lvt«r>n ll*ri*«rniEiiL. CnUriba 



D Bridfla BociDprr 

□ Briilfld ud Suiidinc boreman 

Q CliviCEiutrv 
El E^armuy 
O Cml MLbiltk 

□ hlioe O U 

□ XiVktalibD 

□ Cotton Mviulutiinuc 

□ MoJiUfadtUf j[Lj( 

C] ArrlciilturB 

Q Fru.lt Ofowina 

□ I'ottilTT Farrainu 

□ Ond(i fichwl 

□ Miiih. ficiMXj Hghjoct* 

O Co1]*f« i'r»:[i*ri^ji3Fy 

□ JIlnitr^Linjt 
P C.TorlDonLniC' 

□ L«Lt«Krtt SbiH>w Coida n I^Ikda 

□ Foodji Nnd CmIcbit 



A" dnfr,.,...„.... .„ .. . Iff- . . r. . . 

Sfilff. Pwrfifitt 

If tHUf reiiJ* in iFivf fMiw nmfp^in the /jtl'ffUfllMHiflJ Mtutfrral, Uarntriltf 



W'fteji UTt'iriig fo «tfvfr(!#ere pFeoae Tw^^fi’on f’t/pidar JHechanicM 
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Earn $1,IK)0 to $2,500 a Year or 
Have a Business of Your Ownl 

yCrU 'friltAt A ^dib at (1 >CkI wt' 
nr ft hlfhly ‘btulnftu cf 

awB""T'n«tUry Rfti*.in* <>fferB ycu 
ihftti fttvv uitiw I yO ijtmftd 

-Or [^T4li.'9Alijn. I'diiltry ntut jmf] 
arr ftltvays in ctc'ErjAikd. — auct Lh«re 
ft B^wLftie nf Lrftineij jWKLUryiM«>Ei. 

My lEoin^ SilUJly Cikunc trikinft ynu 
[luickly ti4> Ei]1 > l|vci^{ jdIi in. pfiulLry — 
ftnii Buy PftrAntiftJ EtnuloiThvBi iXsaiii' 

tftBC« h«]p you Itn OB«l 



Spare Time w F u II Time 
YOU CAN Caih-in BIO 



No roilNr I'oia lire — ritYi, 

Itfi-iTN ox dniJilxV-rtHM whai ^CpIJ iId. 
tigw*,. ■lT>Jf IWH-i'fru wfltiMur* 

J^HF pMrn^ l-«m (hfl itnrt. 

rU li^ti huL# frcim $Lf><Xl to 
|J,6£» ^ Brut X7E1 ilin^l. if 

ysiM elicrfiM 1C vt^l. yitixf own biiiU 
U^B, I1il Yfill (C lhfeh.1- 

j'ouff ilaiT rBTVPtnin]l miJniisr 

itHkl al.||nniiliH.1|v^ VhWL I >Hf 
SMIt Lhr>UMJldl oi — I 

UJi 4a llH TDLIj 



FREE Bo«k Shows the Way 
to Big Pmr #nd BIG FroNts 

Mall coupnn bpli>w TODAY 
— ror ay BU XETV FREE 
"Hrnff TO Rjiist i\juliry 
for Profit/' My fort y yeilTfi of 
(‘XptTlciinM? jLfo yours. The 
Po-Utlfy IndyHtry 
nirefls VOL’. 

luv biKrk. Ci<pt t*— 
iUd In fccnr irVT tfw BIG 
aIaui*!,* -i-^kiir"- iw 

jfin 141 FOc:i.Tnv- 




Mall MOWr Ear PRIE Book 



I NATIONAL POULTHV INSTITUTE, DepL 
j Ariimi Oinicr, N.Y., All'it: H*rrif M, Linun^ Pttt, 

I Oear Mr. Lamnn: Send ipp yoijj FREE Boot, "JIuw to Hal3« ■ 
I PoLilifjh' Fiji- PYofU/' 1 wflnl to Liuiw trti.irr aboui tny oppur- • 
■ tunityr ic make SIkCKW id g'^.fiOO u year. BpMC &r full time, I 

I I 

I " ! 

I Addrefta j 




Learn this 
Profitable 
Profession 



in 90 Days at Home 



HuRdre-d:^ of iBif'n und vrotnen tif nil bse< 3 mftkff FIO.M tn 

t'JOi.W lu ft sLnilD dity Ittratiflc t^TCiL'dlH]) ^laiRiifc and 

Itydro-TFurAcvy tr«ALnH?ht4, Thi'r« l6 a btu dcHDra Tiwr 
lluanlUlsi, SiiiUnirliUills. clubj, Uih-rora Ami [lallAntt si 

u'eili ftji dpudriunUic} lor o^ubii-hini; jour iitncv, 

L«dirn iiiU ItuiireitliiK nM-ntr-iDAklp* proreaftlon In juur ova 
bode' by edbLI, E.hrduith Ihr hnm^ sludy roiirse. In-' 

structon ue 1r nur NATIO^fALLV KNOWS mident icIhoI,, 
A diplems. Id uft'srdcJ upon [^dlI]pl«tion of tti4 oourae, r^itu 
can h^ CGiiiplcted Lri S ta 4 nionLba, Blfli Bcho^ 
tralninfl' 1i not D.c<i]»iftrT+ Many Earn blf mansy 
nhlJo IcjTaIntft 

Analomy Ohsrts & Sooklef FREE 

Errol] now (ttnl Wf wll3 Irtlude utilltu-iti eviL, 
aaedlfftl d Ifl lonary, paietiiFi] r-i'drcJriji rollt-r und 
Hydro- TIterupy ftupplli^c wHIioui cstr* MMt. Th* 
redurlna Murae aton« anty |jb n-urtb toinj Umi't 

the ruHl&ci tuition tv«. 

3cnil coupon new for Anatemy Charti antf boekrel 
eentft tnl n IT pheteiraphs and letters trenn lucEeuful 
■raduntcE. Than will >11 he «nt paMpaEd — FREE. 



THE CftllBse nf $wedFEh Massage 1| lUllwl Cftlsn it Mmaii] 

Dept. A?7^J^I Warrer BnulBvard^ OhlrftOQ- 



Vou DiiaF Kffld mp FREE and poMpaltl. Anatomy Tharti, liooklet s™- 
lelnlnir phi-jLogrsphB and letters From fraduatcp, «nd i-tMiitileto dcEalje 
of jour offer. 



Name 

-VftilrifJS- 

fnty... . 




Stale 



PARKS AIR COLLEGE 

PARKS AIRPORT ^ ^ EAST STLCUISj ILL. 



Offers COLLEGE and PROFESSIONAL TRAINING 

Majoring m AVIATION 

F^lt «ur^ Ie5id to li.5. -irtrees in Frefoeulonul FttoUng, Avlatloo 
Uporatidne, Muiutonance t.iia'ineorsiie, AerckaauUciil iiLnijlnecrldB* 
TWELVE TRAI^'lSt; PLAMEfl are used tn proftaBlijiital lUjjhl 
tralnInK which pfoparea rratfUftldE fur alrllno nijhi nDcnstJona 7d'^i 
01 itTiHluiaies enter air iransporuiUud in Xwiti rmd irtiitji Amertea. 
64 ,CmM iHJTirH flJehi iralumK ^Jv-en, 050 hours twlufl Dsim mabtbjyl 
FACULTY Of 33 SDCrUill sta In vurEaua Befrta of nvlatJon. 

1477 ertuluAbis. Capacity enruUmeni of 3DS for Fall Iwm, 

lOO-arra aJriwrt, 14 buUdinjffl devoted to school purpnoea oxcluglvely. 
DOrmltoriofl uau ilInliiK hall UU tbe Field. ' 

Accredtted by the lUioolfl f^upcrtmendent of Public Instruction 
“ !“ Transport GronnU and Flyine School 
iinO- MttttuJilcB fkibool. (..rticil to hifll). eptiOOl Rradoaiei. 

.S^ummer lertn July Jth, Hend postcN-d for new &0 >phsg catalog, 

lllh VTAD Registrar^ Dept. FfW-fi 

HlfJ ILHN PARKS AIR COLLEGE, E«it St. Louie, IlL 









-MECHANICS 
& WELDERS 



AuC4 MKiranicft and Welders are In ht*f dt.:- 
Inana. CcmpklB entries in grt m i 
■eetylerlB WrldlnR, body ^ntl feiidi r 
bumping, spi-ay palnllriA and meul fj].- 
ShEng. Pay afi^f gradoatiem plaeu Mpe- 
long rftlfti. Write lalay. 

MICHIGAN TfTAOe SCMPOL 
t WMMinrd Art*. Detroit, Mhh. 




BADIO TELEVISION 

Celer'Cnded Extcaaloo Training fiu Jmi for better radio tfibf— ntc- 
iwftB for future letevielnn oppqgrlunlllee. hirlied hy ^ifFOO'WSEt 
LgJ^rtble baelo netwerk brcuIftiaUiLf siaikn, KM DC. Griduatei 
Quallned to like CorernmeRi operator'g llnnse eiatut, L.lfetlme 
tcupuu'iQcnl E&rTica All oeffliear? oquipraent lot ' luMn* laberatwy" 
iUuntfttod Jeuoni, JO laboratory inatiuftls. 
A fur iiooie trilnlitB. bua tUSei to Kanui Cliy for 4 werta' In- 
Lthftive ttalnioji In Etbotatorlei. Get facta — writo fur free catalog 



A Light Bfdg,, 
Kjtiiftft City, Mo, 





AKrQ' -MAKE «■« eeUNCV— AT HniMC— AY MAIL I 

i«K y)7to" i'? ixrr.-OT^ 

fpO« MoSiui 

fainil fair FREE delnll'i, — 

MOON GAG-CARTOON SCHOOL 

B»» iw — P«Bt. AS, fall cr«ifc. wii . 

SEE3 

and cofffc routes 

RAYING UF TO $€0.00 IN A WEEK 

Nauiuxl :.pc»jj jTtf’fP s,'.rrj I'-ri, cft .. .Li 

f-iuUr .bir* bw, 

*!,1 Ijai riliP I ,r;?t3?. | 

pro.^i;*n br^tul-FHw |fi»d c,n mu bmiH. 
SLi.jIi uiu Oh [‘‘■►linf-1 r-.r 1-ftKE r . V 

«« u *teE*T MILLS 

nvt Wwoumth Ciiw:tnii4l:l. OhU 



.klAII. rOH l-'RKE I.M.'On.MATlOK 

BROOKLYN 




SCHOOL 



ni7 Bedford Av¥., Diept. 

BroekJyn, ^=<!w Ycj-k p;_ Y. 

tn DIoboI ^ufODCs 

□ Diojiel '|>cbnir&l □ Oil Btirner 
O Aviatmn AUebanlo □ W’tlding 
O AerunatUiciiI Technical 

O Mochanie [IJTalkinirPittmfcfl 

□ fiffHeeration □ Maohine Shop 
O Kadi* and TflWvTaioti Mechanic 

□ Air Condltieming 

□ ATchiU'tiiiral-lilecljfl binal Dra fti ar 

□ Electrical □ Window Display 

□ AriTiaturc Winding 

-Vainf . 

Arfifrcae , ^ 
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Enjoy a Real Job in Industry 



Steady Work 

As nniirly iiU miitiufnrturiiiR — rfinstmctiini — 
jiuilditiH f^tarls on thp dfiifting tfic drnfU- 

mim QUO of tlio fir.Ht to Ik: aIll^ one of 

tliiO liiHt to 3)0 laid oET. H ii4 hi8 bhioiirltUs, 

lions ^ that P tho lost worri in what, thi' 

worknii-n aro to do. No articLo — bijildiun or roh- 
Htriirlinn joii is 9turtp^^ hi'foic the plans drawn Ity 
On? dniftaiiiflii ha e Ijeeri offic-ially approvtsL 

Good Pay 

Tho draftsman has iKs-n onlh'ii the Junior Enp- 
neer widt'h til. In just: about desr-riiies liis work — 
jM>Hi(h;.n tinrl pay. rombinei luH ktiow ledge of 
I‘rineijjtes. nief'hanLsiii and poiid tract ion iLi'tailH with 
the nhilily to draw' mid rcjiiTjdme molions nnd 
lUpHifalflon pa|T.rf*r- On (lln ave^n^^^. hL'i.-iJiJary eon- 
aidcrsdtly nljove The wages of The mecliauic amb of 
course. Jesa ihtm tbtt of the engineer. 

Chance for Promotion 

orkiitj; cm lieLpuig design itew inarhimes 

nr new ruethotla of coujitructlor^ the dniftsman is 
ivorkiiDp direi’lly with tlio important men of f lie 
uri^inizatinM, (^ttiisectiior tly he tvliat w 

ifointc (XjiitsidpffNl am! jdautirnL It may Ih> Hie 

snijcrintendeni.' — (he engineer — r>i even the pronpec- 
live I layer with whom he ennsiittii. JU:e!ui9e of these 
contacta. hla esjitrieneo and knowledge of the bust* 
ness ia generfil he is in mi esc-elh?nt iJOBilion la 1» 
ptQmotfd when u* jct there in a, gocni opetiiiiE. 

Young at 40 

Atliletcii — fanners — atirl faftj;iry and shop work- 
{■rs wliii rely Qu start grmving old eeffi 

Indore they reach 40 whileoffieewfirker-H — ^pxeentin.'s 
— -t.ejii'herr. — f^^ofesR^^Jlla] Eien, in fiiet, nil kinds of 
ttrsdti-worker;! nr? just np^jirfjaehinR their prime at 4(i 
to JjU, riainlng increa.^ea .Vuttf Vfllue at onee n?id 

i-dTilinuo^ in lirtp bcM>>E yOuT e:irhlti|$ |M>wer you mAlurc^ 



Don't Be Just Average 

What bapptaiiS to lliu averuKo tmui? Not hia'ing 
fhortiugli IriiiiEiing for ii w'orlh-wliilo joii, hn gfMis 
along year afrer year, ivishtnglic Uu.i\ agoml jnu 
wistiiiig WT53 never a piibslituU! Jor (raining. ■,^40 n 
week ia almiit hia !o|i, usualty nt‘ver that liigli. 
(innV!^ old On the jof», Hturts down at 40, finds hiiu- 
tM^lf slipfjf[u5 ill sjHN-il und aalary+ 

Hut the ABOVE AVERaVtE MAN Ioacs im 
timt> getting hb trairiing. jVparct] fur the jahf 
ahead, he b in lino for UAPII> PKOC;RFl!=it4— |u« 
UORK S I TIAHV, his PAV GOOD. Traiuetl, a 
yiiiiug exeeiiHve, j^QUrig Drnfi^rntm drawing plans 
fur prcH P i' f S h YO t:\tS ON^ TIll-jJOT^ nt- *10- ? t nt 

li:tn ]0 or ta jiair.-i ni'dvedifr%Mceii1 gfiwl Tti 

which he ran I nek fnrwrirri f 4'raininc— t hesoeaer lou get if“ 

I ticst^UEivr i l. call hell. J , I IT U ' A IM >V II I' 1 1 1 1 A \P HAG I-] 1 

DOil^t grow ojd at 40. Train now for the joh 

yon want at 60. Training lielps you to be iiide^ 
pendent.' — selbf^iipptirtiiig. It lielii^ fa enjoy 

n^(>e![i[ion.H tliut are denied the untrained ntim. 
Training helpn you (u iTv'rea=e your earriifiif power 
and by h-a doiiig to ofTer ruemlw'rs of yonr fjinuly nd- 
ViiTitjmifw hir in emrCffP .4 wbal J'lU multi give them an 
unirtiined iiiaa. 'IVuin and enjov plU»CHJ4l?b — CON- 
TENT MEN 1— I N DE PE N DEXCE . 

Anterlcan Schaob Drexel at S8th| Chicago 



Get the Facts —Write Today 



American Schnnh Dept- DI>A-45 

Lire'll el Avn^uucfct Street, Cbiciiga 
^^'ithlll]C ihe dichlis't nblii^rion, PrutI I'miirleie fftt'ta 
"]p>w' i fan. bei'aaie □, Driifnaiauu" iiii'ij hey buifelin. 

A'tiriir. ..... -Iffe 

AddrcKii ........... 

f''rV^/ ...... . 



When VTitina to ^rfeerfiaers wetifwp Popidar AfrrAaHiVh 



N 
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thil, E>[>[iurli^[i.i^v (x! 

I^[-C -I "iiiVpI Irp L'p iFh Ln 
r'.'r'h-iCHii on. LfvM firo- 

Ir-uijn. irEii>' 2 ] Ik boiuiJ 

rrVc^lnil iJiIt'd Liuildil-jg Ff-iir, 
i-c.iTt TO tin.iklp ihrikr: 0. njiikL 
tHnIri fiPTW ■'bolE llsld, imm 
pir onBilitinjiinv old, hi>u«L nobvirllfat tild. -bn toiPilnf «l 

dceiu] aod BktttltitbB Fcr iih ia tikp inoki ntudua buluIJnap. ](. 14 Ic^ilt bafu* 

TP.T|)Btil«T, r^nc? Br«liitHL. Bvtrj ^uoibiir «f ali^ |ij|p A.iU-tbbqt |ih .d'.'' wHib 

buildRilI will bn ii-partHf |d b* fuJIy fq miller -Bith the irnim cf ah DBad^nanip flen 
u }^iur opportnertT to i*t thki laCifri!uB.tkin hir ubiJr 



Over 2000 Pagei-^SOO lllttifrations 



Tihkko Mtm L«p.ui: 4 ^|v thiuttd' Iq mciifi 

rhveb Full of JrtTklttkbCa burerisk.tkib Fuf an^ 
a btalanti- qd p4i. axcriut, you ihiyiJil Ipp.th a a 

IfaBbanJilp 



buiiBil' dq iTiEufqqTqiptlr bhidiu iFju.ulkd.ii 4 i l«a.i.Fiei kad ara 
ivike In iFw- boiaduu dHdI. tV JiBiher you are 
pqt nf dFme boeki r Kick >r[ll be <eat do j oo 
Iw liiU 



upon auf FHftt ^mndailiou offer. F^d dKa roupoir 
*«[. uf 6 blc TqdunieB v9l be torwanded proruplly. 



Perul n.o* asd wo 
wjL| Iseludo a 
iiionrbqrphcp' In tli* 
.* meriean T*pli- 
nkid bijeiatir ilv.- 
Fill prJvlLtot- q| 
caDiullatkiq widb 
Our eaifUiHn ior 
uni r«kf uq anjd 
djilnqlt pnlitacEi _ 
whbout ouki. 1 



H«w MiHicy Making Praf«Hioa 

Akt coa^ituniBK in iih hiM kt ti nirvul.v la rnaL jnd 

ni«Ti wij4 kE« »iuLarE •^rniiuli l4 ld 1« lEhU waFi Uilv an 
hfl«na to Vy lUr /iirpHla Kt. Up ^ new »»fy laAil* Wot- 

ifVAtHm MP bem bTajLiibla. iLEygi v9io kovv mLKl] aboui. ^Iia 
■iihw'ii h«-i« furdvd yh\m kiJi?rTnPi[^ bui hmm m 

t^4 vm»t iip-bO'dAEfr ]ru<iriiLp.i,k,ir> and H all •»»» to jau >nkfcb- 
any wlvat^n flLbw Ei]a.h la c^q.Evii^v H baffira jrau iiw-ibtifl 
wh 4 (.h 4 r nr nol yoM rraal dj> Laati (.li* tnoka IVa't tUluv. 
bk-ilii Rjpd In l-oui toealilT to fit yi>ujaa!j diiir a pruf^m^n whirb 
iWiiL ijHibktili' amw like wndbiie ai mmih; ki. ilia cumvlqii buBldiu 
iKdJu ijcu undHr waif, ^nd ibe eaupnn Liidv. 



Amvffkan T H:hn(ul Eoclity 

DraptH Avm. & Slth St, P«Ht. KAIS, Cht»g», III, 

1 Ifti bn rte Ifw DEW 4 -tdIdiiic cddLitui of Four Air Cnitdkl«7iLlDr DoQb^ 1 friU 

^1? '*P dv^avfl-y E'liMrui OD^Ti. bUit U ] ao<ntm -co, 1 may bPtvm than f adtoh 

L aftar JD lUyi viv I rv^m 4 a ikMc tbarai I Fill hmI IS tJiP 

at tu ri.|a r^f -oiiij ga ■, bii>ii.Lli. f24-W Iw iiaidi F1 hj< latluiJ* frm «>flP4JUu 

m«mb«hiKip jii pmi abvv«q 








Know Electricity as Experts 

Know It— and Get an Expert’s Pay! 



jiildrEM . 11 .. 



k-l-tiW-b didtET itatiAC pa«. pooitpnLioii 
Itakl iTise biLii nia a iqaq at rrFqmiefc 



... SloJf , 

line an^ ■4depM dtl imjiloFer and tbql of al 



Jiooovcry lm bBsuni ttiq moaT,iu abend are charusti with elenin- 
canre Ana eipocuilon. Whut tiill you <lo to sot: the Jump od the 
mber fellow? 

TbouflffDdla of men Iibvb used 

The Croft Library of 
Practical Electricity 

Tbi Croft LiJiiarjr ii • Eouplctfl «Je<lri«o4. tduelbar. It fi Emad«t *a w*rit 0 6ft 
99 tl*FP Of ixpcjieBnie— .iwi wort ki d< » uiisiaT duM. |t h j»mmed Imm 

eenr u etwro wLili db4 fcim# nl liard-bkaStit fm waai. Wfltiaq n Lbat ib« 

niidkNiaBd n. jrt to ioujvA n thonniib. t Fi*l tt hi tha dafly fiiid* 
qif SVifiW JilvTitF P^NI <l*ytr>ral ^nritrn uuh idirdnrrn. Ci^t tdu lb* tliiAci 
mkwi tn kn™ ahiui mfturp, ■wn*T**of*. nrinaiiiiaiL Bq™iBqtii.ta»n. tiaakfcrnan, 
flrrurtiu iFtlebbuardi, ffkLthbq|td<iti — . r- 




Na moaey down— ea«y paymcDti 

ra In and maD -ttad^ad and wn wE atud jou tka tolln' ret cf bptbd tdI- 

EqfcniinMJcFi . Wi t>k* pU 1I,i tlpl:,-rnD fcwujn* ao nUlfafiDD. 

FREE EXAMI?{ATION c6UP0i^[ 

ni«>naW.HIkL BOOK CO„ »• W. tint si., Nt. Vktk I 

i j in H> dBFi aad J34» iiHHilblruatff 11 k ptlrq £f ' 

- I 

Boma A4ffmni , , . , I 

CIlF tqid fll-ia. I 

Poaiiion ' 

t ■ r.M.fl-.'lfi I 



ELECTIlUL ENQINEERINS 

ONE VEM COKDENSED COUME 

Freparefl for technical work in the eleetrical fleld, 
Tboroiiffli training 1 b prindpleig^ with practical appliiim- 
tSona in laboratory and shop. Hiph pUccmcnt record, 
Hodern dormitory, dininfr hfllL Camptia. 46th 

year. Catalog: on. reqtiect. 

R| IQC electrical SCHOOL 

. I llS Takadiu a**„Waih.T D. Cl 




StratFiak^r Slaf|«n 



PPRENTICES 

BIG PAT GOOn fGTURC 

IP Vou AJIE IsrtFJlEffTED IN WcmiCl Vfl- vnm 

rfnv wl? E^fllTION J® AV^a. 

I lOS~ Writs'll liREU'IKtiaLcty, *niTF04lnc blunp— ■ 

MECKANfX UNlVmu AVIATIOH SERVICE CG 

f'Pt* ■ tJe-trcH, MleJi^ 





A NON-PROFIT 
COLLEGE 



Q IN 12 WEEKS 



ril Finance Vour Trstmne 

“ funJ mtHtinB-, Tallc^uf 

fef * * 



feit Ml* in llruPLjrt 
WrtJirea.^eleeUlWin, Wlr^aw, 



trahiiEiff iriOoTB* sWi. 
V j f4ersti »>. H«nr cam WhilB lEamfflS. 

' Tmi dpn I Pifed prerloni rErierFeiie* hr a 

e FBEE RADID and TZLEVlSlQH 

rk. FsiV'TwBton-Altif-ChrtluattOfl" f'laji, 

n-® tojfno tta^trfcal ffchoal 

BBP Si Pjithna Sirmrt Papt. AJ-IH ChiCAKOi nHitii.l9 



Beffta Td4jit. Writu fiuf eur rr« Boolt, ta D«- 

uDine a f>o<K{ P*jimBn.." ti renttln* jpeeinona and 
laJlH how OIFICT# lenmed to ^Irlto In erAF* iIeu*. Voup 
HBiTHf eli^antliF wrfileti oa ■ rani If yau unoiant 
for Wril* Inday, yua Tamblyn SuKh] 

Le 0* Peonnanah 4]ff AiDga 0Fdg,, Kanua City, Hd. 



ENGINEERING 



^■KiclOr of fideneo Dr^rree— ia Autnniotli'e. 
Ac™tiai 4 lJi:*K Archl LbrnLim], Chtmlral. El-iix^rl m I, 
[EiO^trlal And Meehanlca] *nirlEt«:nnjrr Mudern 
^uLpmenr. All rolF^ft^ bEAleLUeA., LOW IuILLdji. 
wrllB loJnv for Ca 111 d£ . 

LAWRENCE IhdTITUTE 
OF TtCHNDLOCV 
ISieZ Wo4dakrd Ava,. 

PETHOit, MICH. 



CATALOG 
ON REQUEST 



TUl>bW ni&lij-TniklniE' iwtflt tnak-ta perfwt 
TWUma tif plAqura, *Hh Imymr b€Mi.«.#nflR- 
l4fn tnold mijtflia. hlmdErriA of nov»|i4.E^ ajid gbfl> 
TCI fl«]| up to SS.OO apic^rt -WDPTlmTW 

SLRrt l^rtrillabbo huiloPrfiA bn >‘i:iUr hdeme . . . 

Mil tn frlrtula. r*AFLirt4q road alanda op 

mall— NOW] FlitS einr FpiW Tim*. '-Mobirtc*r”i UlIHly 
BOChK" arid I'lfit of bUyera HT^FFS Wrti# 



SO - L 0 

F-sa? 



WORKS 

Cincinnati^ Otile 



CARTOONING 



PAY 
WEL 



-HI* hprJuiHffc. BuubMM'ul n-clhid oJ 
Slr^’-n-^^ i^a^*^**^^* mibetri \i ncy ta aitalA ■ftyipoia. ff rka 
fiiir Fma iHiil oF^Eii* 



H'licti TDriii-na ta adi'ertUars pJfaic metirmB Poj? liter Mfi^hanies 
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GREATER OPPORTUNITIES THAN EVER BEFORE 
NO ly OPENING TO HEMPHILL DIESEL TRAINED MEN 



Millions have been poured inlo modern mass 
production plants. Nevr type Diesels are now 
cm the market lor automotive and many uses 
never before considered praclical NATION- 
WIDE D1ESEL1ZAT10H IS HERE 

Five years ago Hemphill Schools predicted 
leading automofive builders would enter the 
Dtesel field. Hemphill training anliclpaled 
the^e history making advances, Shops, labora- 
tories and theory offered in the Day, Night, and 
Com bin a lion Home Study with later Shop 
Training Courses, have been kepi up to the 
minute 



Never before have Hemphill Diesel Schools* 
students had greater opportunities before 
them, Eight completely equipped practical 
training schools are located in important ma- 
rine, automotive and irtduslrta! centers — -in U,S^ 
and Canada — ready and thoroughly able to 
train men for this specialized field. 

No matter where you live, if you are interested 
in (raining that will qualify you lor this grow- 
ing, fasoinaling industry^ send for details on 
WHAT MASS PRODUCTION OF DIESEL EN- 
GINES MAY MEAN TO YOU Use coupon, no 
obligalion. 



ShH 


HEmPHIhli 


DIESEI 


li SGHODbS 



C^Cryvm, 



TO NEAREST ADDRESS 

BOSTON, 114 BrookUn* Av«. 

N £ W YO RK , B 1 -2 6 0x1 B»as S I vd ., L. I. Cit v 
DETROIT, 2341 W. Lafayatte Blvd, 
CHICAGO, 2014 Larr«b«* St. 

MEMPHIS, 417 Monroe Ava, 

LOS AKG£L£S, 2120 Saa FcrmandD tlo&d 
SEATTLE, SOI WaatUke North 
VANCOUVER, B.C,, 1303 GiaiiTtlle St. 



HEMPHILL DIESEL SCHOOLS (addreaaefl at Lett} 

Please mah information on how 1 may qualify lot the 
Dieael field, and details on your Courses, 1 am over 13. 



NAME 



AGE 



STREET 



CITY 



STATE 






NotwilhfitandiJiig repreaentatiisn ta Ih* conirary, the Hemphill Diaael SchMli 
are in no way aesocialed with any other aohoot ol oven Btmilar name. 

When fo (niL-crttatfra rojavlar Afcclmtitca 
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If V KAR'NU rff1nlflh.fi coIat sUttlt^ALk1(^ 

]| qulffetr md ni-lUhcu! 

fHijlJtilTiliH waslnE. Tifbljltik' or palJittEie- 

1 jysT >^|pE IT ON WITH A CLOTH! 

Mlgte-lilCA lllHij POtrttS oM paijit wllh tQPJ?tir ■eliBtfc cOftL Ahio- 
iittflT TjapipartpE.. fflT'-]'e«flinfrk Gu*r*M4fd. 

S to 13 cnonttifl, IKqita! In beauty tu repainL Job mtllnp Slfi lb C3!i. 
R'rtle for Frw Samds tb brCrte Atlr olilnss and TerrllOfJ' oCTfr. 
KAH-NfU CD. Dept F-3EI. OiMey CEneCnntlir 0. 



Be on the Payroll. .. 
Train nt Homo as n 

DRAHSMAN 

Tf you want Ib learn drafting as a 
proferaaicfn^^r if you Want to Jeartl 
draflbin; tu advanbb in ybui^ prevtnb 
work — Knpiaeer Dob« <ian train you 
at home ID your apare time by hla 
lotijt establishAd* ptoVOn- 
practical "Work-Job^' 
Method. 

You'll he amnecd at tho 

speed with which you oan 
Jenru in your eparetima 
by Kp^iniHr I>obe'a 
Practical Method. 
Send coupon TO- 
DAY for free 
book entitled 
'^Success fn 
Dr B f taina a* 
ah Ip/* 



Entrineor Doha can pre- 
pare yoa juBt aa he has 
trained thounanda of sucm 
ces^fuL Etudenta, nfted Ifi 
to IS to past &0. Hip prac- 
tical ' ' Work-J ob" method 
rBouires no previous esc- 
pcrJcnce, Uij^h schoot 
eduoetion not needed. Ha 
offers you a real oppor- 
tunity to ttet a complete 
training In draftini^ 
riffht in your home in a surpriBincrly few montba. Entrinecr 
Doiw teachea his sUidenla until thorpUie^hly trained and 
until holdinif a food paying job. 

Send for FREE BOOK 

The draftsman has rich opportunities for advancement 
and better pay in Beores of field?. Ip Mnchlncry, Baildior.. 
Aviatian. Electricity^ TrantiportaliDn. AuiDmotives — tlrtifta- 
men mn^t he used. Many trained draftsmen will be needed 
on better jobs at better pay and shorter hours. 

Mill tho rounon today far F’RTiE Oemplota Outfit 

llliiiitnitrd book "iSucce.Rfifui Dr.iTty- ^Srmr~ Furnijhed 

iBsmliip" and fnll dnaila of 

rifcr Doha *'9 remarkable od'er that ia^ 
eludes all neecjiiary tools and 
tonipmefli^ Loam jiiint bew 
you ctin be trained auccesii- 
fully at heme in your Rp^^re 
tiiBE, Kfiw E? tb* time to pre- 
pare. Send the coupon NOW, 



{ ^ENQINEEFt DOSEp DiV. A3:jr, Ll twrtTVl M«, JIU T 

Send me- your frte bcxik "Succesfifol Tiraftfliaavuhtp. " I 

Plea^f;; Ckidain lio'o' asisiat yuur gradutttea tv iEV<jd ! 

I ]w»ttioas an draft^rtt. I 

1 Natjje .. _ I 



1 ji ddrcsj 
\ Taten 



.Ife 



[ 



EMGIMEEIAIMG 



DEGREE 
IN TWO 
YEARS 



rtJCHNICAL ANO APPLIED OODJti^ES. 
Noneflsenttals umltted. TIME and 
MONEY SAVEJJ. DECREE 2 YEARS. 
DIPLOMA L YEAH, Mechanical 

Architectural* Smurtural, CTvtl, Aitronm- 
Ikal. Hki$hway. All courMi include Air 
t. oudltlonbDU, ElwtrSe REirlfferaiJcm and 
Diesel. i5iiort Intensive roumes a and 4 
moDtns Ift Elect rlctty. Power Plant, Diesel, Ait CoTirii rlonfo];, 
nfaBimr. KstenjJi^e modem equinmcm. 

TUITION, Pari'tlme Vl^ork for room and board- ThOuKaod» 
nt ftiJCCeMful ttrautiatcs In U. S. ahU loretiim Jjtnjl*. Approved l)V 
Industry, endorsed by rdueators, recommended by araduAtes 
One and two year course- open In iHeptemhET. sihort eoursea oDeii 
J'cjir roliiid. i^fth YEAR. Catalmc tree, ^ 



lOfll 



Catalog tree. 

FINLAY ENCtNEERINQ 
Indiana Avanu* 



COLLEGE 

_ Ka«m Clty^ M«. 



WRITE 

TODAY 

>OD PAYING POSITION 
ITH OUR TRAINING 

to AO^tnBMd * * ■ AHklirttr ifn^d P.H4T-— 

nra up to I13S iiu imrotS. yluk *Epn>Hr, 
cpmpletis. id fiHr «UtapJ^ 
erwtiinin W rrflcHrf J’u^ut'k. 

oppoSiUBItk* llkr ..il¥Djmiju4in.i;- Clal 

atisipms thaihihC inSTititte 

__ FtpRala, M. Y. 



FOLLOW THIS MAN 

eK-nl Bentisf ^f», as h Ufi tb. Jrtf 

rlyAAinf 4«wa a-ti.ttiiLu Omp.* TiH- 

tole Jinn f priati in. biurilrt«I cirl'i roonj. 

FT* Coa.AV»>(t.l P*jwt( 

r rce A-. 3» -- j* 

^ to lij iAUf, H inW /■■■ j- 

Eitrt M Haiular Mmthlv S>E>^ 

VOP on iKWHKnm . Fi«m plfln^ l^ipert .t hom- 
I. y™ «puB tlBi., .1 fetipLI f»HPt. VritH (or bub- 
TpFhmiliti full- TBpcit Mini dp4ip.i£jip Mlvwlun vjLl 
bv mt only W pdhd* Ui«it >t^ 

INSTITUTE OF APPLICP EClCHCE 
1920 EMrtnuiitb Aw. 

0*pt. A-m Chit.!., IIL 



bu Can Regain Perfect Speech# If you 

STAMMER 



todaY fof baautlfnEy ntnstrated book entitled "DON'T 
STAMMER/’ Which tlLserlbas the Bofiue Dnii MstiiDd Tor the 
selcoilfle eorrecdon ol atammcrlne and stuttsung;. Method 
eueceMtUlly used at Bo^ue Inadtuie fqr J7 ycfim—slnce 1001. 
Emlorae^l hy pliyalclans. I ul] infOinuaLlua cahcerctlrie' cortEctioD 
0[ SiammcrLni; eont free, ohllfatlon. El«n>anilii N* Boflue* 
Dept. i4t Circle Tower, ladiaaa|H>Ua. Indiana. 



WE CAN teach 
YOD DIIAWINU la 

ybuf URP hiKm.7 during yopr 
E[>arst1me. TtiLity-fivs yurs o 
tacp^«&i1 t^aebinj^ proTTs our ability, 

Aiil-sts reccLve jaluica. 

Wrfti t*4iiy for Act Tsar &nk 

SotCDl^APMlEPAPtr 

D«pL 1 oa- A 1 0 E. Hwon 5L, CUcaso. ID 



of 



1 £j\ RN WAT C H M A h I NG ms FNGR AVING 



PT VVH FROr^lT-^HARING PLAN 

OUR GRADUATES SUCCEED 

J/M Cos of wr Iowa itudnti plart«d ha a W¥ mall My—cowl 
dgiiu VYwt 130,000 A y^x. Anotber In WImussIb, vtr- f lO.DOpl 
ithn fim real. Day OF blabi ctaiM. Call or wtK* tor FltPEt BOOK, f 

ChlcRfwSthWBC Watch Hta Mas, h*H&401 , 1 BS L Clnfc S., CWIOhOlI 



H'A;e« M’l'ffiMif to rtnfi'-eTtaserff -rnLulmn Pojjjjior Mcc^joniea 
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AUDELS NEW 1938 AUTO GUIDE 




FOUR DOLLARS COMPLETL 
UH 1540 PAGES 
BA 1540 lUUSIRATtONS 

mx/BieSWAfO-ftMifYStlli 



ANSWERS YOUR 
QUESnON 



Practical Information in 
Handy Form, 1540 Pages 
— 1540 liiustrations. 



AilDCLf PUDUSHERB, 49 W«»t Z3rd Slretti Row Yorli Ciir 



Addrei.^. . . . 

Or-’llpa-v'h 

Hi'fpffTi£'i'>L . . V 



KNOW 

YOUR 

CAR! 

AUTO REPAJRS & SERVICE HELPS 

Alltbo PufM nn AulomohSle—Ad- 
LumoUve-ftEvalc^ duGisd Ktu^itu' — 
Mk»«F & LiiM IkTiKJciE ivoTiw — Gas I'ln- 
kLdp PrlDclCliH — MuJd'L’yllnd'P'.r fca- 
If hiAb — IKiFae Pfj w RT — A ut o m rih i Ifl 
Kiifftnes— Htathibciry rwrts 
— iCiiElncfl I: Mowktrf rttrts— l‘tHt<HTa — 
Plfilutt RJiua^CocmtclkiM! Hutis — 
Cfftnfc J^liiiFEii'~l'Lc Vttlvcw— 'I'liC 
VaJ I'fl Oear — C afirt (.'Mil Artlon ^ 
V'aJvfl '1‘luiinj; — ('tKillaff 
Gimollnp — Fuul J'-Wt! — The 

M 1 J( t rurhiiT fit or-. —Antoni a t tc 

Chohe— aupi>r-L.'hftFt;er^ I'rtniFiiiid- 

bj I’tiB —ay n en m- m e^h — rTi« t oh es — 

I'lilven'lL'La ACLil: 1 ’toim'JIrt — TliO 

iJiCrerentltiJ Axle:i — I'De Rliri- 
nlnK Ldcar — UraliCd — WlltL‘1 AHijn- 
mrtil — Knctt Action— SI mvlnc tSeiir 
— TlriiS — I.nbr1fta.n,l!i snd Lubricallan 
— Autijmct^ ve i ;lRf trEci t y — 14 ri (tiem 
"• M ajcOEtu 1 i;lti [ LOli — Ap^irk 
P lUjiii ^ l 4 i nElJen f/oLE"! — I Jl'ttrLbu lorK 
— Alltcmiitlc anFirk roiitrol — I eiiI- 
tionTlmlnj! -"fJeneratonf — fitiWlCT? — 
aenorator alid Starter 'I ciitlnir— 
Iduhllmf a.y?tCtnB— BlenaBB Batttaics 
— liatten’ rhargSn^— flmitsty Tot- 
ing 'i'rwbles, 

AUTOMOrJVE DIESIL EHCIHES 
IrYCludinK QttestiDns and Answers 

The pontentp ]S uro^renKhTly flC^ 
rikiifled; Lhua nmkEliif IL 11 Text btink 
uutl a rcYtn'ncc Uij-jk. to whlcli you 
win refer aenm and imatn, 

INSIDE VIEWS OF ALL AtITOlVlOaiLE 
PARTS FUL1.V ILLUSTRATED. 

GOOD HEWS-TUST OUT 
Am>KLa NEW AUTOMOntLE 
fj-T.TlJ|.2l:!i Ntw ircrtn tovinr tuci.jver, 
ExplafiijcLff ihie TJiei.fry ^C^lll.•^ 1 :n^c^ll^n 
Buu E^v'lolnff moctera motor cari^, 
iruc^!) and and the nn(>Ltcatluii 

ef ALLto tyi>4 LUl'tIc] KapLin^ 

WrutoQ by an enginKTlnif auiimEity 
and nmented with bjrcehildJrti^tins^it 
In (ilalrh lojiiriuufn and RimptL" tnrniS, 
fcn^oiLsly lIluitE rated- lila mi iip-te- 
diito antTji'irLbLtli'n IhjoU ot liutnie- 
tlnriH a rhpflf yb<3(jn nf the antc^ 

mnt Lvl‘ fliHi] . roverfl thnetitireyLibiecl 
m every lietaii, Do<m Ejot doaUn idte 
thpc»rlDn, but dcanlte dlrncliana 

(gII!hI( exari ly uliAt Codoubil how ly 
ij y L t . 1 1 1 a 'pacfce'l lull W H h I tEithjrtimt 
liiinrmatiuu, Imlt^Jwn^aljlE! to aUlO 
mccbanlca, Bcri’lce men ujul itwtmrs, 

TO GET THIS ASSISTANCE FOR 

TOURSEIF SimPLV FILL IN AND 
MAIL COUPON TOMV 



nui poatpaFa 

A li e>kl5 n ew a lti iMtnsl 

GiriDE lt/ tttrffK* 

L trill MEid ymi 
Uii-n r^niit J1 rt^rffiihljk 
■if L 4 Utfaar- 

]Tvu t'E^anpafL 



MAIL 
COUPON 
TODAY! 
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S£,Saf4ii 



Hi£h School Course 
at Home 



Many Finish In 2 Years 

You can complete this simplified High School 
Course as rapidly as your time and abilities 
permiL Equivalent to resident school work 
you for entrance to college. Stand- 

Credit for 

Single sqfct- 

iectsifdeetied. HiehSctiDoleducaticFniAveryiinporuint 
fcir sdvaficmaeDt in business an4in(lliifiUyan4 

College Gntronce 

the paat 14 yeara, Diir Hmh School graduates 
have been admiUed to B31 difietent UmvEnBltieB, 
Coltcgc&t Junicir CoUE!^!es and Nurmal ScboolA — 
of them without entrance ejLam:n.HTOn. Course aEso 
IKfeparefi for teachers" Certificate and pre-profe^onal 
exami nations. 

Buslness^lndustry 

To get and hold a Eood poaiUon in BtieinesB today you 
must be abie to ^rite dear, accurate lettera and re- 
ports — do Aguring involving Algebra and Cwiuetry — 
talk intelligently m matters rcqiuiring a knowledge of 
Geography, History* and Economics. 

In Industry — Mechanical and Engiiweiing lines — 
you must Ivsve at least an elementary knowledge of 
Physics and Chemistry — be abJo to Agwe nuiekly and 
accurately — know something of Mechamcai Drawing 
and blueprints — and be able t» talk and write ac^ 
curately and dearly on both your work and ordinary 
topics of conversation. 

Our High School course meets the tiimparatofy edu- 
catiimaJ tequkcmetits lor Husinesa and Industry. 

An Educational Institution 

The American School chartered in 1897 as an 
educational institution, not for pnotit — aivl is exempt 
from paying Federal income tax, like the best residerLt 
CoUegeSi non imiver&iitiesM 

Don't fte Handicapped — 
Complete Your Training Now 

Be a Hith School Graxluatet ProfWM^ yourself (ar promo- 

tiOit inHU&lEl,'£BO (i,ni|] Indiit' 

try’ — for the 
Colkee Fintrance and 
cial AUCDtH. No ttiattcr 
what line you mav scleet, 
Hjjh School tratmng wiU 
prove in voluthle to you I 
Dux moderate fc« cover 
nil {flatxuctioD. Btandsxd 
teztbookB and Diploma. 
I^Lay monthly terms.. Get 
ahead in Ufe^ Start your 
training PlOWl 



20 Offier Courses 

O¥or ISO mCad ‘Ed«Bi?n. En.. 

aiRd BanlDDiB Hen 
BcLi>iid pcB|MiDe< tTiir Bprcial in- 
■.trudiDD mtflria]. which ^ 
Bud br cw]^ twJacDt bcIiodIb 
■□ d ecul-esH. tJ. B. ud. 

PnoTiibCB of HaidtiobB. CUadn . 

Wb fiffer ymi qliality Uhiiftrtjf 
Bt b«B« m ih« h-H^-'nrkw 
llnw tndestrr and hvatoon, 
>• Ucted In the HUJD«I. 



Aliiaf ampm for m/ornKEfion it&out line lAat iniere^O you 

Ain«rlciin Schoet, Pr«x«l at Sitlir Chkdflo 

American School, Dept H A-4t, Drexel at SStli.Cbicaee 
Tell me how to train for eucona in ILae chedBed. No 
uhbgatiou. □Hl^h Scbool Ckiun« 
n Acenu DtJuit A Aud Itid ft. t] Dl«acl Ed dtaMrf dl 

□ Are1itt«cture A jB^KMog Opramnd A UexJgn 

□ Automatic Endtn'Tldi □l4b«raJ Arts 

□ Bualneaa MndBacment D 

□ Cocn'cTcla I AeronSUtlce 

□ Electrical EodlnHfirid 

□ Blectrlenl Remeerai'd 

□ Ale CondltJoatog 

□ Civil Edtfldeerlng 

□ Complete Law 



DHl'er Ae^fjft tC.P, A.) 
□ HloJiway CnfElD^e't 
O Mechen lea I Enft^r'g 



DHloJiway 



□ Radio Jt Televlrldn 
O S alcamedf hip 

□ Steam EnglDcorlng 



Name . . 



Address 



A GOOD JOB— A BETTER FUTURE 



The increased use of metal in aircTsfc consmiction lue 
Created a steadily Browing demand for jNcmUfis in sheer 
metal worl£+ Q; Take ai thuroughp practical, complete, 
specialiacd add proven 



AIRCRAFT SHEET METAL COURSE 



at Roosevelt Aviation School and you will hold the key 
to a Kood iob and a heticr future in. a great and growing 
InduitiT' 

Complete infarmatinii u'irhout ohEij^atioru Get the /ocCs 
dhout [hil And [cn other couxJCf. State age, 

Writm Today fa Dept. P, Mm 



ROOSEVELT AVIATION SCHOOL 



AT ROOSEVtLT FIELD 

MiNEOUL Lana island, new york 



ENGINEERING 



DEGREE IN 
TWO YEARS 



R-S. nrCBEK rfjnrsE^ In «mKlivwrSnff: Flfftrlcal. rirn. Cliftn.. 
■Menhanlf-Ll, Mrch. nnifslnit. Radio ami Ti^levlFton. or .Stm- 
Tfli^nKi, firii.rlL^iil.. (h«iii«?h tiTDFTam. Xp eitraa lor 
ptffi. or ^(ix’lrir linm uiiMt* yn |. li^ana In IhS* Iniluatrlal ean- 
Irf. Ij>^' tStHScii. ICtiti-r M?rrli. .tun^. Seiit., H-™. U‘rf« 
Jttr £> WaGhin-glim Dlvd., Fort tnd. 



INDIANA TtCHNICAL COLLiSE 




Be a DENTICIAN 



Lvarn at home ta make Crownt„ 
Platn, anUgeWdirh, *te.. Far [>an- 
diti. Easy. pTSflUCftl way to ]eam 
inecheDlul dantJatry at home In spam 
time. Full ^oulpmant Of Toeli and 
MalarlaJs Included hrJth Caurao, 
Jjiw tuEUon. l^iwy tenna. Writ* 
lor rRDT? BOOK aMul thki money* 
mAklrm i^rofonEcIciTi (hat ia not att«t« 
hy '‘macblDD ago." 

NTcCAnRlC SCHOOL 
OF meCHAHiCAL UEIfTlSTflV 

»l Nv.tmdXJ|..II*H.IU.PhlLHblpliia,PB. 



Learn WATCH 







AT HOME You can lean by out modfrn and 
crikuihl system «f iuinKtioa ovbit pw:i *1 ih* 
Watch AepairinB Trada at bcmiB-. Yea can 
Aam moner whilB lcB.Tn:aE ud prepare ycunR-lf 
h>r a well peyiac poeitjoa or elarti in biwij™ af- 
tBr eaETipIcilaa oQr PQiira* imtmetlein. Qood 
waLcb reiiair'rraarE incteinBnd Slid gencmlly Hun 
vary good aeiuiea. For partleulars apply to ihe 
Wl«c*neln 5c heal «i Watch Rapairlng 
S2C t. Rfasoa SU. HILiHAUKI^ WIB. 





EE 


w 


M 




E 


s 





and Make up to il2 in a Day! 

Ivt me HfhI yi>^|. a fin* ^l-wdK)[1 ufiku ttllarwl niU yflEC PF OME 
PCHHT CU4t. Jo>4 niy plxn iu,d Uion the ta 

j-cur Irnedin T»p teCIS fai a N* aiparftftVi — ih» 

bBWHM»-h«ai« taneaieine oataVHTjr. 

Send for Samples— FREE OF COST 

Write Lodiy tor . FREE 4rtaiU. ACTUAL BAMF1.ES tjid 
fire" nHtiev- 4 (Bttmc ptHnh flrnd iw irJ^neT, ^ 

M. J. e«hin. PROCPCU TAILORINC CO... Di-aU F-as, 
9«ath Thraap etrael. Chkapa. tlllnali^ 



TTAcm il’n'ttnp pfeani? Popvier Mfehan,icp 




SALARY 

TO START 

$90 fo 
$175 

MONTHLY 



MEN,, 



( ) flallway M*n CWM J POSTWf ASTER 



( ) ]% O. l-abDreT 
n R. F. P CarKor 
< ) Special A aent 
i i Stariiti47.sl {^erk 
^ I City Hail Caxrbitr 
f I F. O. Clerk 
i I Rtofli Clf-rY 




f ) F-lev., ConduBtar 
( ) AudiLDT 

( j Steaecrapber 
t S IT, S. Rwder Fatral 

{ I 'Tflepb DUrf: 

( i Watolh mata 

( I InspeetxH 

( )• SpBcipl InveailjratoT'l! I Pecrot Fervim Opr+ 
( )■ Tyjjdat ( > File Clerk 

oziEirT nsmwTtiii stMntf^Dfpi. iiT D. miB.dD. 

Pwld me FREE “Hiwm- trt Obmlltv tai 

CraT«iiitt4ii.t P^rllHBy Toarted "X", 

tifiai. ap[:eittLutlllB». atCi Af.L PENT FR'ker 

Name 



Addms 
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ARK YOU A 



A re you to be seen in a 

bathing suit? Or arc you a “beach- 
rabbit" secretly wanting to scurry un- 
der the sand or into the water — &> that 
people won^t “kid^^ you about your flat 
chest, skinny arms or ^egs* or shoulder 
blades and ribs that "show thmugln 
your skin"? 

Send the coupon for my FREB 
BOOK. You'll see actual PICTURES 
and PROOF showing how IVe built 
mm of might and muscle out of fellows 
who have been ashamed and embarrassed 
to be Seen in a bathing suit! And you'll 
read bow — right In the first 7 days — I'll 
give YOU the kind of PROOF that you 
can SEE, FEET, and MEASURE with 
a tape! 



DONT WORRy, SKINNY- 
WE'RE ONLY TOO CLAD 



TO HELP COVER YOU 






Amazini; 7-Day Trial Offer 

iq cvc|i tiic Rrft you'll 

to fae/ the new mixw;l« »t«rtins to buleel 
Then, A 3 my weekly imtructioiu arrive tn your 
home, you cOdtinuc to rc-build, renew and 
■‘evetheiU'' youf body. I'll trim your waistline 
into Bbape. Acroas your otomach I'lt atretch 
layers of tough yet limber ainew that will be a 
real guard of manly i^roteetion. Your amiA, 
■ibouldera, le^ will be quickly toned mto tirdcaa 
dytiamoe of POWER! 

I know what it meana to have the kind of 
body that ydu have to hnd eXcUsn. for. 1 Ut«d 
to be a H7-E>ouiid weakling. A nervoua^ tired, 
anaemic runt. Somethiat; had to be done. And 
THRN— f disco vereci DYWAMIC TENSION! 
I built my body into the picture of health and 



I'uAffdMFiN ONLY 

7 DAYS I CAN 




atrength you see here — atid won the title, ''World' s Most Perfecr/y 
0rveJopetif Man".' And now I"m ready to ahow YOU my lecret. 

No ApparotLia, pilla or Dlab 

I have no iiae for pills,, freak dieta, or apparatuFi that might 
strain your heart or orher vital orean«. DYNAMIC Tension it 
B naturaf way to build up your body^ atreftithen you inside and 
out. It not only makca you an '^AtlBS Champion,*' but gOca after 
conatipntion, ptmples, skin blemishes, artd 
other weaknesaea. 

Actual Photofrapht Will Show You 

Let my PREE. BOOK •^'^E verlaati ng 
Health and Strength" — ahow you photo- 
graphic proof of what DYNAMIC TE-N- 
SION hB» done for others. It telU about 
my amazing secret of physical development. 

It lella you how to develop courage, ecFiili- 
dence, and will-power — ‘and haw 1 oan make 
you THE MAN YOU WANT TO BE! , . . 

This valuable book is absolutely FREE! Send 
for it TODAY! Addreu me personally: 

CHARLES ATLAS, Dept. Sfi, US Eiat 23rd 
Street, New York, N. Y. 

Mail Coupon for TREE BOOK 




Wfiuld YOU 
Like la Win 
Orta of Thne 
Utarllnf 
Silver Cuisif 

A Fti^rlEna silv,tf 

' ru|>, IS jri, tilifK im 
IViiliiTftNny bcEH^ ii5 
awards oacli % 
montJia Id my aIU' 
<|cnt who iTiAh«B 
mo4t I m pravrm D-n I 
111 I1i«( UitU’ 



CHARLES ATLAS, 

D«pt. B$, US Eail 23 rd Street* New York* N. Y. 

1 wanL ttif pruor Uilil ymir *y«rpi isr pyimnle TArilsn will mrnkf a Nctf 

!M£lTi lit Utr — EJvr Dta a 1iru.9(J]i', ikUiCii.y Viirl Ijlg IfnUst'Le ■IfeIrtl'iJOQteiU, 

lue rour iret biHik, "h'v^iTbsilrtf Ueftlth nni1 ami tell m4 

dl Jfhur r-lJ.lY T!UAh OFFliH. 



Nu.EDe.. 






(’Ity, 



firh'l i*f u'rH« |]|M.lrtly| 



-Bum’,.. 



When writing fo triiirerh'acrs p?<ose xieft^ton Toptdnr 



ISA 
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ELECTRICITY 

ON REAL MOTORS. GENERATORS, ETC 



TO YOUHG MEN— 

STENOTYPY T 0 %CC£SS 

Stcnotypy^ the new profession, offers unusuiil oppoT" 
limLliea LO ambidous young imen. ICs a man'e way of 
reeooiiTijf speeth in thi? rnathineajsjt^ 

— a si]ent litlle machtnc! UiaL ty; 
plain print Eettera faster thap anycini 
can t^k. It opens up ptreferrcd 
now — - leads la eKecutive career^ 
later. One of tite quickest wayi^ 

tOviit jnto fiuadnuitaon' 

Now jroucejiLeamSLejiotypy insiQi;>r 
Epanj time. Low ccwt“Convcn[irMt 
terens. Get f ii ll driai l!<. Wn te f or vatu- 
abltc t iTclMbOtlct," Aidva nticnfl tO Vou 
tn tkeMtvuy/" drlHrtititOfi thi; Uft- 
osuiikl a|>p^LimEtLe-B for voLinBTAoai 
In this gr^owinjj ftoEd acid telUriH how 
wu mil V 1 1 aiieccB^Lilly. Write 

Dept- ee4.RT, 

THE 5TENOTVPE COMPANY 

1191 S. MlelUfln 1IH.P Ch(e«Hi, Ilk, 



SOO% Improvement duarenteed 

Wc build, ulreimlhm the vocslorKflnS — Jioi 

— bijt by luruJamoDtbUy aoubd *nd 

Relent LflcaliyOorrect arl^fnfCifrttsFi nnd abBotutJdH 

ly (rtta^ojuter to Ho pm vc a QJ si nj? Ina ot »p«Ull nj Tolee 

.1 Ji-.i if ,, , Wrl’'" CiJi' W'ji'dirful tokci bwjJr'Ttf' L«ni 

WIIY viiii ciui lie* htiTB iliH W'liH. r™ w,ir-L, Itfu tllmlun Hut 
t4 Uiviilin UEid« I? VEWa IIE.IIIIB .icr,nj hr IMi-int 

PERFECT VOICE INSTITUTE, Sludle A-115 

44 t Lnh* St., Chlcagia 



Learn this 
Profitable 



THE SELF-STUDY DIESEL COURSE 

IHOIUOOM IVSTEMI 

Si Books with 44 Bli.ie]3rlntc? nnd Color Supplomeot^ 

THE PRACTICAL COURSE OX MODERX D 1 E.SEL EXGIXEH 
^ UNIVERSALLY USED THROUGHOUT THE WOHLU — 

0niy So/if Comp'lef e — S^7mSQ pnpaki 
DIESEL ENQINEERIHG INSTITUTE, JERSEY CITY. N, J. 



EASY TO LEAftjs ACROBATICS 



E Method or Hand *m«neing anil 

lIuuLFUiled uid diDgruiimwl. liWally iuuli>r- 



pw, FPM.t-l<?am[nc Method of 
Ifinbti'ns fulty llluuLFUiled uid diDSf 
4 icKHJ by tUi;] iinurn be 'well be l^ri;HBiuna.tlg. Xaturp] body 
liuLldcr.. hJy Ai'mtintli; 'I'iiiK'JI a'nd I ItcraturD Kent PIIEE. 

KIN COOPCRh ^e*eBAT 

T31 H. VBi 4 BurPD atp Mllwauhtw, WLP. 



li'rEtrb^ jblCdHr JVpHJar Affc/Eu n ic» 






AT haniC— In Slmro tlrne. Many overcome 
'‘‘£'tuee-f[lBbt,"£:iilD eell-CqtLfiileaeB o,ad td- 
ertaae euruliMf^wer, tbiseoay way. Wriie 
for tree hqcdflleC AtofPto Verk ll'en- 
ders IVftA U'ordiBJid requircuicDte, 
North AiW# lie an tiU'tttuidiiDw'l. J3U 
3401 NffcblEon Chfeeve, IWimIi 



LOOK! Baby Cbicks 

thousands, weekly all yeah 

FInNt qualiiy i: Lpynn. In 40 bieedd. Hybrid Pabj PuLt 
leu and OoeKerPler IC '«'► I>r TertaiL thuTfiilrtjie» Co.;i|n^ 
Daily Y'urici;>y», CulneflJ. In bUSLpeK *4 yearsi- CdUJOff 
frWr N«tKH? llatctvenv'Ba Dex M, Gamb'lpri (>lTtP+ 



11/ l-I’V" apemt aprlliK. Hiimtncr. faJI, 

TT ET 1 ITU 1 gathcrliJK l>kktltlrn]<e«,UiS«U£r 
I buy Imndrcria of hlfjds Tor collecijona. SninH 
iviH-cHf I 't^l7*i,nlh, L‘4iin}il«hhtdiiar' widL in.y IbiIfu.Ihibi, 
EykcalWi. Piulii. — ' piKiurt- KmmI lOe Ib 4I rtimpa] 
iLr MLiuttaUd ■^uipwEva katara mhiIIac Bultaill'iaa 

Hit?. StNCLAin, PEALEa iW INSECTS 

PpH> i. Aar IW &pn OlBeB. C»tW. 

TlM eniSCHDdHAPH P«bn r» li erliil I NSTANTLY 

ViP aui' hUP »pt. Jimipr <o*vn i 1 . 1 hDcli«« al eal f'htJKki 

la «lDri ind up ta lifa ilia. CQinu nmpjatdy *irwL a'lUi Lenp, 
IcbMi Hp4inpnia inimr. Ltpalw. la piriEfcipu tixioa led fcEr«hcn 
cfiiiJi-irtM. fiaMt iia niMi 4 .v Iry ii kb din M«»jr I>h'^ 

dkwfH.n.ta^, Oci^rnaixlaJ mi^ali ■.ltd tidOj 

Tht BfilSCMDSUM CD. 34 V. VriiblHr U. CpIaAibm, 0. EtWUUM 
I nr CtBfldiEtfitMipiE itw A ■!■ . st »MFdSb vifinJm, iw. 



Splendid oppoTtmiitiee, Prepare In spare 
Easy pJan, No previoue eiperience 
nccd<$4. cornxiton Bdhool cdu-CAtloD siifCdeiiL' 
FSeudftyrfree booklet "OptrOrtu nitic* ini l'h£> 
tosraphy'*, partidilere and , jequircinenl*. 

AmerlEBit SctHdl of Mwfognphv 
VfOl MkJUitan Ave,, Dept.liB^ ChuNiOi lib 



Ebfb Kif monpriD a fua mimtha. 'Ha iluw yDU hry; 

^/al Lah9rab«r TYubui. E!]L£]£&'t uhD«. D^, 

•BTp.1 Bur Mffiu. Aik hic Jr«ri Caimlnt P ud riMf o-W*r- 
H. 1, SCHOOL If KCNliPClil OCSTlHlir, It St.. 1. T. C- 



PAY TUITION AFTER GRADUATION 

Tactical tratninA on full Learn about tbe "Fav 
sijte rlectricdj equipment. Tuition After Grudii^tioa 
*'Leflrn by DoLnft^ in 1.2 Plan,'^’ Time ^m- 

short weeks. No nrcv'lcud pioytnent Plan." ^'Job 
experience ot advanced After Graduation Service." 
education needed. Send NOW..+Diesel.AlrCondi- 
thc Coll putt NOW for Big tioiilng ottd Electric Re- 
Free lUuBtrated Book. friBerationatnoeitniDwt, 
r~m MAIL THIS COUPON TODAY 
, H, C, LEWIS, President J 

i COYNE ELECTRICAL SCHOOL { 

I SOO S. Paulina St., Dept. AS-t^, Chlcajlp. III. j 
g Plieasc Bend me your IUk Free Book and detail!i ■ 
I of your “Pay Tuition After Graduation Plan.“ | 

I Name * 

I Street I 



in 90 Days at Home 



Hundred^ of tnen and woi»n uf %I1 4(44 lA-M UlBkt Eld.tKI to 
t^Sa.DQ In B slDjl? diy Rir|B( aelf-Atifle Sntdliill |ilAi]j.B» 
Hydro-Thenpy trvatiiienta. Tbei« ]| g bii diHxiid tnun 
HoRultnU. MnItarluRiA. Oubi.. Thictert Mid privtUi patUnU 
well aa opparlunUieB for aatatiU^hlnj! your ews ttflln. 

IdCarb Ihle Inteicftlug meneyltiflkliiA praTeEslen in yDur ovn 
bvme bj malL Lhruujtti our henna iluds courier Sfim« In- 
rtwetun as lu nur XATlflKALLT KNOWN T^iidenL jcImwT. 
A dlRhunii is awarded uptm Kilfialetlun uf the COUrw. t’lJUfJC 
tan bn tdrn^Ucttd In 3 t« 4 nienLb$. nillh BAhnol 
tralnlnj; H not nc«e$Mry. &lMuy »ra big Tuunty 
wbUe learning. 

Anatomy Charts & Booklet FREE 

EnmU now and we will Intliulfl UblfoYEa mil. 
medital pap^'nted reducing ml]4T and 

Hjdia-Therapj auribUes irlltiout eitra CmL lYie 
rcdutlnr tours? atone niay ba wanh manf tlraea 
tba niad^jil tuUldn fflt. 

Send ccuiMr row for Aratomlr ChnrEt and IXKiklot 
oanlalntni phota|ra|^|j» «r<| tellm fram tyteeftful 
iradmtet. TK«ie will alt b« tort oattpaitl— FREE. 

TH£ CoIlcBa of SwadlsN Masugo ISoHiuer li haUinit CHIibi il Mitiact) 
PepL AG^i — 16DI WartEh BeuEevaril. Chicavo. 

You may send niO FREE eutl poarnrili;!, AtiMoniy -ClliaftO. tiOvklrf t<n- 
talnlnc Erliolugrapha and lettCTl rrom ((riii.luate9. 4ihd (KmipbEo ileu]l> 
of jour ^ef- 



Qiatls 
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Genuine LACO Automatic 






Ah4Jiiif*nt — Amazing Ejow Fm! C»t I 

Wrilc- t&diT far- rcM hu(iL thAwi^ic [.400*^:* n"'"' 
rl<4a nefiisf wiiJi HJi ]^^<r4kik I.A.C^'O P ij^ '* 

fS'l S' a If -Ly (A liinW Hfnilnr Ifpli wll^ 
ntra hMliny fiiirta'f« — ixMm t|. ilrTk^Hii 1fi% 

Mnqr I3r»t! (J) ^Ir-rfililklnAir hinl (miVl ''4) o?ni|tU(U 
ftnl ndSiart. ATL *1 Ab i:ibimi.lpB Fi-Uy, S'ni '^tr- 

mBBl nwdri— rliPfl Jif iTty Pdmtn. isif*- HumidlFrdH 

if iriflyilAlM lErf M.V. SJ|vi|iIb Jita t ■Aj.iiMVriF^'t- Cluhrf 04* nH& 



Ipiri I 

.Q.IJ 



WRITE 

■.ik ftt# LavL 

npa I FbC I 9 -r.7H[EiI» liuniibr 

» fra*iniii*[iini, im 

LACO OIL filfllKER CO, 



FOB Fbcl«ry 



168 Union St^* Oriswialil^ Iowa 



i thi* Now EDEE 

A^'pcige B<wh i IliLRi 



■ J, E, SMITH, President, Dept. SfP 
I National Radio Institute, 

1 Wa«lllri£ton, D. C. 
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IFftO]! u-ritimj uiraic Hienfum Popular jtft:eAont'c8 



Want a Career in 

photc^aphy? 

jftvr you penonal E»vl miPUtE[T> Conttmercpai, hfwi, Portrait, At)- 
ir#KiOinUj Candid or Motion Picture PAotoKr-uptiV - HEr inoctry-nnakEnR 
iipportunlLEeB. IJr Imrn for xjlojijnirc-. l^rBionnl AtCOlidniHS} 01'id: HiHnc 
uiudy <oumeH . SAth yifAV. WfH* for Freo booh ret. 

NEW TfOBK INSTITUTE UF PHOTOGBAPHV 



AUDEiS Carpenters 
and Builders Guides 

4 vols .^6 



Trodo iRtarBidtlaB 

tot CuiKBhrB, buuJdFr*. Jyiio- 
en. AiiildiiiLt AIwIlpde* And 
■ LI W-D-o d werkei-i . Tb*M 

G-u!d<fl f F*i yoij «ticiri-i:wl 



lanrorlFODi IbAt tod wapt-— 

eftod*. . 

■olOtion#, tyiitcriii and 

krJcil 



lododiu d'F #n*t 






Imldo Trade Inf tHmatJan On; 



■noMir tayjcii iiKceiillaiii. Ao 
caiqf ]AWi|te«miin OdUIM- Wf ttO 
■PEn.fKtiM' abd rtudentL A 
enrtiMil dadiy lutcBr lud 
Quirk BjdtmmfDT tLsoiifttr 
WAtkcF- Carpt-Jilert tTEcr- 
an- ouu ttn*- Ouiora 
M a llcipLuc liiiiid to Emct 
BcUtt Work eiul Brt- 
■fclTf lily. To ael “■irt.. 
an^ tow rwnoLr. timKly E|] 
in and dp-B titO JtHtiU COU* 
PQJi below. 



n<dw to UK thq €t«Bl HQOar!! — Hottr to Bl« &bd Ht 
•a wo — tXaiy to bilild. fa.mLture' — ilow to uae h 
niim box— now to uaa tb« otaaljc linfr^n-ow to uu 
IhIeb and ■caln — Llowto uuLka jokncifl-' — CaTpeolr-r^ 
ArLtbcKteild— tidlvibi UM-oiiuntioD rrotUiLiAr--Ea- 
timntioR fltrpiuiih of ttmljeTW — Ilow to IWt RiiylBtw 
-Ultl itUIjiF— U ott to ftwTnii hoiuefl atid Tooii— How to 
iHLiR]fll« now to build boiuefl, bfircd, ia- 

.rax«, bu.D£jilawi, oto, — Ifow to rwid «ud dnaw 
pLaikB— L>rdwiEur u[i etidtLtId.[.itiiu^Hdir to ex- 
envate — Jl-o-w Eo uati K-iLid£a i:^. AniJ iT oa tba 
■tec] aouarn — How to hui]d lioiate st-ii scAfftildfl— 
akyll^ts — 'IToir to boEld atalri— How to put op 
jqtorbpr trim — How to tiaos doora—How to lath— 
Jay Aooia^How to paiat. 



THEO. AUDEI, A CO.^ 49 W.23r4 St,, New VurhCliy 

yraU A-odela C*-nirntaii ii-nd Eidld?r» Odd™. A -tidii,, on T d^yr'' free trK, 



t witL nnlt -1 1 In f -t L rei^aLkly bal-i H li p«i^ ^kicwi 

No oUiaaLwii unltM 1 PD M-L' 



lE tJ.K. 
I irlU ■WtVtB.iiieni'r 



QMitpatb^. 



a*l*rNK, 



.FJIL 



Worfkk 

far 

blate 

of 

lllirtblt 



■'Ef ] lia.4 ii'Ft taken. y(=“J 
f'liuri-a I -o-aNiLd alLtf tin 
■likKlbf dEtrbn. I am ynrL- 
lor thq kln 1 n nl lll■ll□la, 
,i[iarA.tjni kli« t.Wmpntt 
iT.ti:|s«. tl inyoDB to 

wriu ml iilriiab Oipi-Wr 

1 iltall lie- <i*d tn nni-n-nr.' 
It. a. I.EWlit. !Z(«tb Pnln 
Rndki hiatiiiA. Ma- 

±iuub. ILL 



Picked 

up 

si.tan 

While 

LeemiRp 



iht ]fO)j ivjint to make ntorO RUttie^'? Badio 
ufT«to you many opportuniOM fnr -wc-l I -iMia- 
tnR aparc- time orM full Lime ioLq, Aim you 
<100’l bpvc to fflvr- Lip your Join, 

lOAvo liomo- OP KFicmT ■ IdL of tilofiey to 
berotP-O a HitrEEO Fifp^rt. 

Many R»dMb Expert* nlek* SJO, $50, 
3T£ ■ Waekl 

n^niltu llK4l■b^Jli^til]|I stiiUofu omptoy eu-rl- 
:ic4jrA, uperaiLorti. KlutLuFt Pijmag'C'm and pay 
up to a year. S-nre lime HtUlJo net 

jifiri'irln^ ivy* ->!'■ lutielt an A£[EL> tn? 
a y«ir— ruil time Ratuo HCTwJ<Lnff Juba pay 
OK InUrh Sk *30. *50. *75 fl wc-ek. Many 
ItadLo £jf.pcrt^ bwp And oiferaie full time py 
F'-HTE ttmo HAdtth tiusli-icss-n. ILadLo nutnu-- 
farEiiycrA niiit Jrdihii'ra rmpifiy icstrmi. lP-> 
bliUflors. foremen, cirurlpemi, Kcrvlcycfi-eiU 
■pJiyiTiE up to *11.1100 n TOai-. AutOTHOlilEc-. 
^wJIre. avEBtinn, cammonrl.a1 liadku, Astijl |nud 
ep'P’-hKor syi=tppm orr<i'-F fticMwa oppm-iim I ilc* 
rum end for I he fULuPc. prom-- 

ijtea many RDOd Jd1hi. noon. IVEPn f luivo 
IPfi'iInfnj at liOTPii' have rociiI JnUe )u all IbOAP 
tiraneltra of ka<]IO. 

M*ny M*k« iS. SlO. $15 a Week EktTA 

in S<|i«re Time While LearBln* 

Alriivbl •'VC-ry ELeE|tlt1:i4i.L-bciud nccls a Rood 
Mare liptc fl^rvic^mBiO ThP Hjny you eurult 
I Rlnrt acmliriR IZKLm Mmiey JLib btlii-PEa 
JiliuwlEiR hbw tn do ICatllo repair 
'riiTPUfliOUt yoiir T7njn1n.[t 1 aend plAdk lltd 
Idrmi. Uial cdHile *OOd AFurii' tlma niLJiiey foh 
tiLindrefla. ] Khcl Sps^^Lhi Kciuipuient IrJ 



"I ulnl.a.t lip 8 1.80(1 irhiii 
alLndj'int. I -Riill iknl nfuy 
Difrliev — tbe lbii« 1 cBVb niV 

RadiQ work dxL ivtil njaurrai-a ■ . .. 

wIlli lar otbiAF liiiplaata." ppartlrBl UKpcrl I'net. I ALHll GJITE kOO A 
OTI.R EE H TON. HIDS * 

LathiiL Avnttib, iriivnLi.iMl, 

UKu. 



Wle-dfl 

Up 

t« 

UOO 

B 

nfonth 



''1 wda -ncrklar In ■ gnraee 
-■If.h. nn fuL-un in. «uhl- ^IV 
-rJfn sn4 1 dtL-ided ta pul 
dbi^iuh l4 |Kiy fot piy 
CeiiriHi. We hive ti-71 

irrsEiail Li. I hnve nude a* 
JiUli teOlb D bitnt}i I 4 
flndin.'' t. O. WOLFB, 13fn 
l>lm 111-, tbkliiul. Tad. 



ranrlurt rKperlmL-ntS. build 
pparflral mencrl I'nre-L I ALHll GJVE YOU , 
rOMPUTTE. MODERN. rROtbSSlOMAL ALL 
WAVi:. all J'l HlTlhE llADtO “iltrr REIlVfC- 
TNO INSTRUMENT Ti> HELP KFHVlCB 
SKTS (Jl lUiirial— HAVt TIMH. MAKE JilOHE 
MONEY. 

Find Out Whet RedI* Offer* Toil 

Mall IEi 4 revupon :i£fw for "ILLcti Rewanln ‘Ho 
icuilu.” Ji's free (o unyono nver id ye*.ra 
old. It puLnLA out Ttailin's *paro lllno and 
(U-ll llmo uppuPEtndLLra aud tlEPte cennEnr In 
iflevinion; |cii» nboul my TVnLulnE iJt itadba 
and iblovlnlnu; allows ybU l4?Li:i'iYi iTom men 
I ImlTiett, lellEPiR uhAt they jmr du-lfifl ajitl 
PpmlCLfi-i irILg nEiUUL my Money Bark AKrw- 
merit. WAil. THE COLlPON In nn. onTriOEW, 
CKT puBli' It on a penny poklca-nJ-wNOVi I 

J. E. SMITH, President 

NmllBnal Radio ln*titut« 
D^pt. 6FP 
Wastiinfton, D, C. 



UARH 
|iUJC*t1.r At HOME 
by latest FJtMftT, MJTHOO 

An P-R ?■¥ QU-i"C^j fhorDLoh Study 

OldebI .Jbd l.nrgiiH IsliQpl if* Ibe Vorld TEACHING 
PHOT&INC.IlAVfMC hv corresponeJobf* *nd reiidprUfl 
M*fit ui«uiwsl iifjlurei- LuPfliimonril toMipmartl 
Inr K*«v, uiEa-Kine RdcreMA Boplo-Ciin^fA Lc-ufflalnm 
Plite L?v(tMi EnaMiplej, [Het-rtt Contulung Sery.c* 
30 PHPto-Engoivirha Ware fo Make M^rvay 
ir*m the 0i¥ Tou Start Tour Sludie*' , - 
Atf itinliiiini Tit 06 extra tOii. Wmo Inday 

fer Fra* 3a -pair^ 

aurora school of t^HpJp-EHCft AV ^ 

Dep-L 1-T.l AUKOBA, MliS&UKi- 



BIG PAY! 

iOfAl vroRKIHC 
COHornoM* 

(NCREJISIHG 

DEMAKD 






20A 





ILLUMINATION and magnification of 
* an object at the saniE time are provided 
. by a device de- 

•V ■ L I 

/ I / . / r — signed for the 

/■ — dentisfs use. At- 

£ tached to the 

y frame holding a 

I Hl|j n magnifying glass 

1 W i- f* is a small electric 

' 'f lamp which illu- 

' [.» /- ' minates the pa- 

tient's mouth. The 
apparatus is mounted on an adjustable 
arm or support and may be pushed out of 
the way when not in use. 



wishes. Then, when he tires of playing 
vtdth the roller sled^ the trucks may be re* 
turned to the skate undamaged. Attach- 
ment of the trucks to the sled is accom- 
plished with the skate key. 



T T ANDLING the big steel rails with 
^ ^ which railroads are constructed is 

made easier for 
maintenance 
n crew by a hydrau- 

lie rail bender 
patented recently. 
^ machine may 

be operated easily 
]^y man. Hails 
may be bent by 
applying the ma- 
chine at the point desired and by working 
a pump handle up and down, forcing oil 
from a reserve tank into the main cylinder 
and creating great pressure. The bender is 
intended to replace screw machines which 
required considerable manual labor to op- 
erate. 



TT ANDY for reading in bed is a collaps- 
ible universal book support patented 
recently. To an 

upright member J!| |[|^^. >1 I 

hinged to the bcise ' — ^ 
is attached an arm \ ,1 { f%2X ; ^ f> 
holding the book- 

rest. This arm ex- ^ . 

tends over the ! ^ 1 i 1‘ 

bed- An electric ^ J j !jjl 

lamp attached to 
the top of the 

bookrest provides illumination. The stand 
is adjustable to any reading position. 



A DDJTIONAL protection of banks 
against bandits is the purpose of an 
alarm system pat- --v * — 

ented recently. It £ "7 ■ ! ] i 

is arranged so that ] I 
the alarm is set off 

when the operator - u -U^S 

raises his arms, in f ' — TO [ J j ' Wi BHI 
response to a com- r! j ill 'W 

mandt or when he L, | |,| i '' 

presses his arms | I I’ 
closely to his body. 

The alarm also is set off when the operator 
raises either arm and presses the other 
against his body. The signal harness^ con- 
cealed by the operator's clothing, is con- 

C Continued to 33A> 



Y DETACHING the trucks of a newly 
patented roller skate and clamping 

them on the run- 
ners of a sled, 
something differ - 
enl in sidewalk 
vehicles may be 
created. This per- 
- 7 '. mits the young 
owner to use his 
sled the year 
around, ifhe 
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NEW Kl N D OF SPARK PLUS DEVELOPED 
BY lONITION ENGINEERS 

Puts New Life in Car Performance 

T ruly on a par with the striking advances in motor car 
engineering during the past few years is the spark 
pltig engineering In the new Auto-Lite spark plug. 
The new Auto-Lite Koniuiti Electrode and the new 
Auto-Lite Ziramic insulator are the first sJgitlGcant 
spark plug improvements In many years. 

The ^ Auto- Lite KonLum Electrode reduces electrical 
strcsSf produces a spark at reduced voltages. Itecauae 
of it* motors with Auto-Lite plugs start easier — give 
improved gasoline mlLeage— show higher top speed! 
And the new Ziramic Insulator provides greater elec- 
trical strengthf resists breakage and beat shock as no 
other commercial spark plug insulator ever has. 
Throvi^ away your old sp^rk plugs and Install! a complete 
nevi' set of Auto-Lites. Ye)u' 11 be money ahead! 



SPARK PLUGS 
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How to 
Determine 
The Patentability 
Of Your Invention 



Bt^forp y<ju spend money in making a nicKlett or 
Bpetifl wt'ekjg III its il^^sigh, we ncK'isSi^ you firet 
to }mve 11 preliininary Rrifin’h matie through 
I’, }*atentA in the U. S, !"atent OOicc to fiec 
if Lhere are invent iona like youra already on 
reenril; and, if fiOt let tm give yrm our opinion 
ns to tlie ]>rt tent ability of what you have. 

\Vc employ esixTienccd BcardierH to iH^rfonn 
this st^rvice for you. From the reports of our 
scarehers wo can quickly form our opiiuon as 



Our fwH are reason able, 
and, if you desire, we 
ean arrange con* 
venient ternis of 
payment. 



HELP IS 

THE PATENT 
ATTORNEY? 

Ydur inv<intnjn. miiy fifuvjtlr your life's 

i]i.jp(!riuaitv. If ii !u ii> bridK ifiAuum- tu 
,vou it nIiuuIiI ba loMal um . U |K>li >'uut pntnnt 

atlnrupyti flklll tEstn how rfnaplctply ynur patent fovers ail 
the pTotwtahle poiaU in .vour invcmiciD. Th* inveatiur miy 
flctuE^lly money on lLi*i inventioa by owrlookinK a siniflo 
pFaimNlbli!' point that a akilEctl patent atlOfo^y would pot muty. 



to whether your invt'iitian is eonfrojitcrtl with 
obstaeka in tlie form of already irranted paten ta. 
First get our FiiEE BOOlv and rt'Oii the erhap^ 
ter on ^Ulow Can I Know Whether My Idea 
ia Patentable?” 

HOW WE SERVE THE 
INVENTOR We 1 1 El VC s^’fured j>at- 

ente f<ir inventors 
loerited in every state in the I’nion. Our organ- 
iiiiatioii is a I urge and enicient one. ■< hir priu^tlce 
Is confined entirely to Patenta, Trade-Marka, 
and C'opyrighta. \\ e have had yeaia of exiierF 
ence in I'atent Matterjj. ’When you piaee your 
invention in our hands, vc arc in [Kjsition to 
jjroceed at once to secure protection for you. 



WHAT THE INVENTOR 

M l I G T iC M A Uf fU-der to proceed 
U 9 I rv m U n ^□t.^esefully, the in- 
ventor must follow certain definite that 

precedent has established aa the (luickeat way to 
reach his goal. Our FllEE BOOK, '^Batcnt Otiidc 
for the Inventor,^” gives a oonerete, logical, ajid 
thorough resume for the inventor to follow. It 
takes him, through^ 4S pages, from the crude first 
iiKidei to the finished commercial product. It 
shows the inventor how to avoid rni.'^t^i'^, how to 
shorten the road in getting his invention ready for 
market; it abo jwainU out how Uj save money and 
avoid the errors ttf inejcfit'rient^e in applying for 
piilc^nt. Getting our FKEBj BCX)K should he the 
first step in di^finilelv declaring yoursefi an inventor, 
.\fter you get this il lustra Led, clearly worded guido 
of cartiuUy eonipiled patent knowledge you will 
know bow to proceed without exirerisive mwstAkes and 
discouraging setbacks from '^vt^jng-track” methods. 



CLARENCE A.OBRIEN& HYMAN BERMAN 



Ta-H ADAMS BUILDING, WASHINGTON, D. tr 
Ftefistered Patent Attorn«r> before tj, S. Patent OfPcB 



IVA^m irr{f\ft£f itt ttdt^ertfAf-yn plrAtte mtpiiau I*ttp\ilar MrchaVrti 





POPULAR MECHAKICS ADVERTISING SECTION 



23A 




Keen dompetition In every form of indiislry 
hiis put manufactnryta feverishly at work 



to you e^inulij the ociroBLOQ 
for eiiriencp nriaO. MAIL, 
THE COLTPOrf TODAV snd 
oouiin our I’KEE fettOiC aad 
noeord of Jovcntloo Form. 



FREE RECORD OF 

[lUt manufactnryta feverishly at worK INVENTION FORM* 
trying to speed up output* reduce over- T'lja feee itemm or inveation 
heud, save on mnteriala., outsell trado .!? 

opponents. The inventor is the kev-man ^our i&vccttjon add rwve it 
in making advancement ix>ssible to any m « manner or value 

business. Upon the inventor rests the 
success of many enterpriser^ 

This does not mean that yon must have 

aomothing gigantic to win conimereial success* A new way to 
o[>en a tloor or button up a shirt may be the very 
thing hundreds of manufacturers are looking 
for. If you have something novel — if it 
IS practical to nianufaeture — no matter 
whetiier it be an improved rattle for 
a child or a whistle for a 
mechanical automobile, 
there is likely a 
waiting 
market. 



THE 

IMPORTANCE 
OF IMMEDIATE 

ACTION Til making application 

for patent it is important to be first. 
Even if your application is delayed 
by a few days you may he placed at 
a disadvantage. The short time that 
elapsed between Elisha Gray’s appli- 
cation for his telephone patent and 
the application of Alexander Graham 
Hell prolmTdy cost Gray the rights to 
the telephone. 



AND 



0 



TEAR OFF 



MAIL 



KOWl 



CLARENCE A. O'BRIEN 
and HVMAN BERMAN 

7 D-M Adtmi Dulldlni 
WASHINGTON, D. C. 

/iff i AUome^l 
fie/orc I.!'. B. Pal-Ell f 
^ ricaae aend me at once your aig FREE 
O 48 -PaRe R^Jk, "Patent Guide for the 
Inveninr" and >'OuT Spet^isHy PTcpEired 
^ "Record of Invention" form. Thw requ^t 
doea not obll^te me. 



tPleuse write or pript pliinly) 



Tf'Aiew tiTiifatf f<? advcrlistre 3>feajw mcniiflrt Po/Njfar AfetAcnics 
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DO YOU UKE 



’HE fVTVnM Of 








tUTMEEST YOU? 

Send. AoX 
uout ^ 

Klee coi 



You men aniJiJuii !□ nmltc Koail Jti farlla jiieI 
iTiiial [he iruQ fteta. — you 
w^unt to kiimv iiImjui fiiiplc^jnient ^itit.*wtual - 
tit'i uilI n-tm tn'iCK-nl b. 

nMlIliSn-rfollar tr^ule id mol, — n&1l Buri]»a.v Tula 
tiitli a .■slnei'rely liuntst BtHtctinjiil ijF riicis tin 

ftliiii Avj kIiouLlI Ju [ij pji Iniu f|jm. psaflUfihlr 
raiisii LniLiK;i:3iV i>ia cjfiij'^t'niLliirii, — n<ji uijn 
*fii|l iniM]l!l. ilalJ fampi,;3l ICIlJilJ. riW“ 

JtHir m;tj Kfip^, [iiHi inv niiUti t-Jiiuli.i . 

rai.'jiL TMjuJtfjiiEnia. d I'nii ntitjit rt'ut fiUL'rJ 
t-riti*. A'jUoiijifc [itTori irtittijih'ltj liainins sviili 
JUuUmi ['(lulpnmur. 



NATIONAL 
SCHOOLS 

§ot FREE BOOK of DETAILS 

NATIONAL SCHOOLS, 

D apt. FMAI ,p 4000 S. FIbuotod £t.,LDi Ang.el«f, CoKli 

NAME A9» 

ADDRESS 



START 

$1260 to $2100 YEAR 



MEN— WOMEN 



4 2 p 7 6 6 appointmorTts 
last fiscal year. Short 
hours. Depend" 



able jobs. 

Cotmmcin EdvuHQn 
Ifsualljr Suffitunl 
Idas Coupon 
Today— 

SURE 

^ Nninf... 



/ Frankfil} rnstftute 

D^|il« Sl^S 
ROCHESTER, H. Y. 

GtpnUfinpn: Rufih tt> mi 

^ ^HBE of fharsron list c 
■ft _ 1h iJ. Government biir pa 
jtibj. flenrl mv FREE S^-phf 
> book deii^fribihir 
tioTt?T bourii, work, 
iScularfi. tilling how 



one ■of the-w jobs-. 



gnlariean vaci 

nncl fu][ pa 

to qualify f< 



^ AdtlreE*.... 




Jiff ROSICRUCIANS 

ajto#c 

Snn CnlFFk m 

u. s. A. m 



. . . THE FORBIDDEN 
KNOWLEDGE OF TIBET 

What Btrnhge Bccrtrt* of nature: are 
locked wiUiin the mountain fast- 
neas of Tiheir* Whtit Control ovrf 
the forces of the Universe do these 
cloistered laaea exercite? For cen- 
turici the tvcrrld has aoughc to knoiv 
the source of Lheir pov^er — to JcArti 
fitcU mn^iertf afiffc, &nd ihcfi> fat^uity 
Jer atcerttfining problema Vfjith which 
the rciBBBCi of CAHiikiod still 
BtruBi^le. Have they k]- 
Bahly deprived faumanlty 
of Lbeie rare teac hlfn * ^ 

WUrtE FOR THIS 
FREE BOOK 

Like the atreaniB that 
tricktefrom the Him- 
aJayao heigh ta to the 
plateaus below, /Ac 
grftit iratks of thew 
bracherhooda have 
descended thfotiiih the 
Hffes. One of the preset- v* 
ers of the wisdom of the 
Orient is the ^uiicrucion 
Brotlicrh4x>d (not □ re- 
ligiouB orEaniration >. T hey 
■■ric^fayou to write today for 
their FtTlEE Benkd Bt^k, 
«rithit;4 amaiing rcvelB- 
tktis about the*e mys^ 
tcrici of life. Address: 
Scribe B JC*W* 




^STUDY AT HOME 

V trslDCd loCd win tiiitl]- 
CT DoatUonji and btBEcr me- 
ccfB In bu±jiM3B and Dubfla 
Ufa. They coniraand rcaiHtt. 

OrvAtsF ro^jtunkLiH aaw thui vYpt 
Mrnrv. •^rpvraldffH mmo h^J^I 
or »M. wfiLh T««al VKlnJoB'-r 

Mor« AMINty: Hore Pres-tiee: Mot« H|qn«i 

TV* mid* Jflp br .tetJ. Yiki I'nn t’-'iln M tnm* 
durlne ,siwra tins. ENvm.of IJ^ B. nwir.rrsd. 
BarcSsiral sndiiatefl la PSettM). *F Us traHtea fitsisu. Wv 

si] tvxL DutsnsJ. laclualnr I'^rt*M>-t‘SlyT|n La.!? JJ^tf±rv. 
cast,. Step ^mv. Get «ir .jlnaal a C4--piu* Trafalnr fur 

rp" paf ■■£i,U«ncs'- ItHHitca rEtCETS^ fv UVtta 



& 

Lmi) 



lemalp 

LASALLE EXTENSION, D«pt 



ChJcii^ 



Car rEsponder>ce Coui^ses In 

RADIO andaeCTRIC&UNGINEf RING 



LOW AS 



G^^'t eooa STS4P 4l wdd* clpc 
hfo'. 




BLECTfllCAL ■HQINLEttIHD. 

Vtfiry undunLtHaElfibT 

Sse «nini« iq Tulk. jivblJe pililiom ikaUi-BJv'b'lB' 
I V ii|p*r"<fTLi-i iB»nu cwL -VBirurtrtii , tubi UKtuKiBn. TihLw* 

^ rli*; l^r FFM iiP M-bnoi rn Lklfiva. 'miCAlihMv ■rtr. 

rtltfcUHCOLH EHClNEeWSHC ^hQQLr fffti BgStl. Ui Jciln, H«tv 

US.60VTJOBS 

Cam S1260 to 521IW at Start 

Kurctlcnt atmorUuH lifes fnr rjtlyjfns I a ba 5(1. Mu S[H>rla| exvt>r\rnev 
UAUbUv r^ttlrrd. ItalEwAy Po-SfSl CIl-I-Bb biay cam. 1155 flPSt mOTitht 
LrUaUiin^ JijBF>wluri ** hlffh 4ia $3,000 a yciir. a#iid Far FllKE liOi'jlt 
h™ I* Sm:rp a Govenuraent n ufLla sinaii mSiO' euvd 

Ki»v('iriim.ent p4Mj|kc4)0 aad hc»w auj- melliuU will help you pau 

C-VSiPH^HHons. Wrllr AT DMCt^. Arthur ft. paMvraon IF'ormfr Covapfi- 
nrwnt eic«mpner>, Ppincppal, PATTERSON SCHOOL, SB MSrtartlilr 
eidy.K BKheitflj-, N. T, 
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^*^WURE YOUR AIRCRAFT TRAINING 



CAREER 
VALUE 

And l^u Wm Ckooss 
AEEO I T. I - WhBi^ 

m tbe tFainicjg ii aadeif dursupei- 

vuian ol ad £xecutiv« Boud Ivcdinq 

aircrrah buildsTa. 

• th* larg«fl[, liDe*t, «id mQ«L modem edu- 
CAtlOluI ptuxt pf it* kind 1* *al«lY devoted 
to i>t 4 pa.tinij enen be uecralt induftry c«- 



• the moat axtensiTe, moot ^mpist* 
sflmLlAge oE modem oirplene mimuioctui* 
tng equipment Eor treining purpoeoa ia to 
be Eoundi. 

• th* whole treiolDg pKo^am Et *o du- 
th.oTit«tiv4j *o prdotlctiti »o thoiOLtgH thet 
actuil flxpOrienoe in *xi diKrdtt pldrtt 
covld not squel it in c^Ajeei-vnluc. 



you uv intvmtod tn lUi airctAft indiutrir weer thiDugh 
the Uaflof Aircroit W e e tun ica Couno, ttie AefsaatiU<Ai 
Engiiumiim. I^oiga ud Diahiicug Cchuo*, qi Hw Com- 

twaticm AizcFoit Haeb&fijoi TlwtaxrT at Menpe aPKl Sbnp 
CwiTW Mud lllil <wup«B 7o*^ 



Fteaoe send i.iiiorniatLoa on Aero L T. L tiaminq. I am IS 

yearB- ol age or ovot end Can itL!rn±a1i ckaidclef feiefeoces, 

NAME AGE 



Orrv ^ ATE ^ 



C. A VAN DUSEM 

Vico'Pk'Hidaal Cdnaoti- 
d«t*d Aiicialt Catp. 



JOHN t NqRTKHOP 
rotnnedy-Fwtd*ii.t Tte 
Ncftli^ap CnrpoiaUan; 
VLc*-Pi#«Ld*pi^ fipuglH 
CdEQpdny, kic. 



ROIEHT E. GPjQSS 
Pnoidanl, Lockhaed 
ALtcraJl CciipoiaEioq. 



AERO INDUSTRIES 
TECHNICAL INSTITUTE 

SSS3 Wof.t 3an Fernando Fiondp Lot Angoloi, Cntifornia 



EXECUTIVE CCXCC 




TRIAL LESSON IN 

• DRAFTING 

W^t a**a Jata nn-w fh-HftinE. AT IIOIIK 

kime- ‘w Ht mu S4iikiH>|>, S«(id fH«t r»r VACE 

TRIAL LEi44R «J an* bu>- «U7 Kv Lneu «pd cat t liXML 

CHICACO TECHNICAL COLLEGE 
Q2M T«h. Sldg.^ Ill E. 2fith Chicago^ IIL 

// V<K 

iU0bM. 

Ffm JVii# 



ar* I -ly i* £h--d.^f-ni, ffwu"'"*ke laa. 

Ala ** — laii'i f*f 



LEARN TELEVISION 

, . hamal Afa-telutaly HEW ktiHl al Cralniny. fn 
AOOITAQN ta tail naaht y«i fat comptata piK- 
lkc#J TBlkitLtaHi f Ihul actuaLlw Iwani' 
milt and ricilm. F awtnai I ob, |l-irJlllm haitta 
Iralntn-g, Eaty tliiM paynwnti . . anLr 3*c a dair 
aaralwBOTH trat'ilMiand'aauiimtmt. Wr^tafar 
«am|alata dalalli and FHEE baak. Ha abAifatiaiTT 

Amerifan Te1« vision Institute 
Dapt. PNt ei»H 4:11 c. tT>a St. ChLuiia. IN. 




STUPV engineering 



AT 

HOME 

ll«sir C»urPH IwiJini to Dtv tvi b dril' ^l^ltuilr«k D^mlj 

.L«vuiiitbr*l; Au.lnni?tLi’« ; OnJilnu |Ii|j]b] Ctjdiiibuoqitn^: Rffric- 
Rfaiiiiia, M.H)arLLi 7>Ftr^T^*nr luduflnLi uhutai^ ItiLKiai^iviBr: Ar4i; 

fichMic^! KiiW'fltin: WrllJOEi Fmi'rhBliMr^ Cbirniur^ Tk^Lrwv: Lap-; 

A.<r3eiiiil.iiFo: bwni'H Armnniein^j Pui»i^ HS^KMLET^ 

UrOOlEVllT gRADI/ATC CM-lJMli, AMS CiMWWftdu^ Awap Chk*Am, 

SALES MANAGERS WANTED 

libn PitwJ, Au|i\ Avlitmn, Air Comtlllonlng, n^frie^ratiufi. Cur- 

rtjpuiHk nc't' 3 ihI PrartiF^l C«urA» rtinuim aaamiiivE' SnTee ManaeH^. IT S. 

Trrriltjri« iMfstblv eBrnma^ iftl.ilOO y»r. Ku$l stww Funtuful rtoiifd selLlne 

Vocaliunal Training nnd detTLupiji|' aahia nrillaniulidn. etc. GiVa lull dEliJll 
Rrrt Iclitir. Write 'TMnca VprallfHt, 7SI KrnqrpLn Arr., ^Lnpaa i»<iti4, >iipn 



EMHMOHEYdf^ 



Mike tfelleEirtTi, nryr ' 'NON -QH EAST" Potato CtitlM 
it Im' coMl We (jmtih equIiiiDenl iIIlI iNiLrurtlum. 
Potatoee ntenlirul anJ Or^rEHiia. MtarlielB. 

nsiiiiUhiiils^ toyema lIo Lti# r4etii]]rLit fi^r you. PmfU 
Lur^^- — Uouaually so. V(nj oeh IE«rt (Hb mont^y- 
mtlngt buiLneai on a "rrext Co tioLTitnif'" outlm' uf 
casli, Writs Tor VnUte fhlp Hot* lei. 
LQNfi-LAKINS CO., Hl«h 3 t., Ssrtnaneld, 0 . 






knUiAiJid 111 nbour 
take ailTtLntaKifi ol 



CAN YOU FIX ITT 

T)ie»e wuru.|ar boabi teLL 
eteu liy uieo iTOW tu 
UTsi* In elkf- 

fenemlial lu Jctll ili« 
rshlmmv tn Kt4horiiiE--'td 
set TIMING— hohi' in ribl 
y^ur nnKer inatAhlly -an 
driEine Injuble nci^l tnen 
tas nul^U VKlJ^rt wajf la 
FIX U. Kfvreat 1m- 
im^vemienie fuliv mv. 
ordll. Equal to* complata 
traiTle rounsa al lejn iihih 
A fourth ills 

q HID VOLUMES 
HrinA Haw Edition 
£SD0 BDI>0 mur- 

iraEtCini, ulrfPK d!a'‘ 
Kjvm*, eic.r includjTis 
Brlurliitf FOBrlnsSr Aalip 
t!fn Metera. Rliaaol an. 
qiASf, Etc. Do Luxe edl- 
tLcHi. RolcL-ala.m.ved. (JtOt- 
Ihlc iilndinei 



Ofl npiire^aj. JuiL mail liri c«i[hhi and we'll jend ywi 
j -i‘t of there rmiArKalilo *uta IhhAi. |u«L oJI Iqb 
ormj. Whellwr yiXi bk a msehrolci or tielpei'. ei- 
li^rl ui AfVKtiitlre. auto owner ot ilrLver. IT 
you' re iriLereBtsi:l in 
AULMdolklle Hierhankci, 

LhLt FrtKB OFFER. 

GET A BETTER JOB 

A beltsr Joti — in Ltw iLeantle auto in- 
dustry. BltiUPlR PaV — a ehjDM to vo Ihlu 
EmftineNS fur youneLI and jiel b aliars of 
ItH hUiia profits, are Wiltinfl for ll^y tnyn 
wliD e^nn half tries to knAt^tm'e tilmtrlr. 
Leam auto eni(Enr«rlrij[ wUh ilieae wonder 
hduki A new way — witliout Btinl.rliii or 
iqailioriELnEn Hicnply ubs Lhs JIFFY IN- 
UEK [O’ loefl bp Itio answer lu auni 
prohlem. Hu Lit liy elrrett Of AtoerLds'a 

preiEeal mltoiiiolrUo rn K und written 
fn simple luniniilige » Fou can under itoMd 
It. Tety nevsBt tari. all caysred. 



[ 



FREC Frlvll*#* *f **niiiltlnfl 
Autometitls Enplnatri of An**r 
lca>n TochfllcOl Society for on* 
year without coat If you 
toupan Im m a il I* t«l V 



-1 

I* I 

"J 



Baokt also Indurfs valuable 
Servlte Shop MaBaperaenL 



arlfeles aa 



AJiiEAtqaiH ' TEfiHHtC AL soCIETr. 

DrSKel AV*. * FMIti Kt.. AAIS, Chlngu, ILL 

I -wouEii like- 111 Biee ilp new 6 -■■i'uLutnt cdfilon of your altJi» 
BOOKHh I will iJtiy UlO few «-i]i* deliversf chnrjEe* udiTy. dm if I 
chiJOt'e to. I nmy TM*tum UH>H 1 okiwsw Cinlleet. Jr aflBr la days uat 
1 pr^-er tu karn Ihetii. I iVLII Aecvnl vriu *± anil pay Iho b»lAfioir Al tJiB 
rate of only S3 a wrull S34.it0 lA iiAld. n«ae Ineliule freo 

rahuuLLknc membOFAlU ri sa per ynojr offEe abovis 
Kame ^ 

AddrLhttH. 

flty .Linlr ...... 

iVttai'Ii latii^ eiAlln$r .itfe<‘. t,'i<''aujin.Llaai arul naino and ■uuf^l or Em. 
ployer imet fhAt at leaAi one tiUBlneea man i^e rrfeivnrr. 



K-rttir\ff f}liU.g4} nfeNfl'OTt AJe'erJiffwiVa 
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— with all types 
INTERNAL COMBUSTION ENGINES, 
ELECTRIC POWER GENERATION, etc. 

VOIT MFL>J who OTG slnrercly ambitinuE to makP itood !ii the 
Diesel Hiirt relj.tcd induct wuni le know the inie foet.9 — you 
uradt tu know ntfOUl eJtiploycaent H>pportnnicl« and employment 
reoiOrementO. For years, NalLoniJ i^hoobi. a rerewnized leader 
ill the iletd of trade ecfueotloii. has pliiyed u Vital |iarL III huJpilia 
wide-awake men Lu quaJily far eUrcCNA 111 JdtJu^iry. Nltlunal 
•Mclmtila— o. milEkon'dotuir itaile t$cliool — w||] supply you w’lth la 
slarerc, Uenost statcmuut of facie dd whnl you imouLd do ti^ ret 
Into the rrdatjiktiie Dictiei indusLry. Sit eimeearut kins^no mJs- 
stiitemcnts. 

YOU NEED REAL SHOP EXPERIENCE MriTH 
TIME-TESTED TRAINING 

^1aI] the mupon below, lu the literature yen Will bc aCiit, you 
will Bte esarily now ounr men Hke you are ftreparioB incnwiervfis 
lor Rorrean In ^4atloual's modem IralnJnfl ehopii. You learn on 
I he lat^eat, rtncMt eii^idpmcnt. YbU (Id rco,l jOl> Work. YOU loam 
by Lime-testedu sho^pmei lce met hods. Y"our cralntrig le fftsclnai liiff 
In every det-ail. Y'eu arc tauKht how tu make iroob, and hel|ico 
Id muke rood after you rnidbale. All of this uUd. biueh tnorv lis 
Clearly pleutMMl for you m the kTee Hook of Fan* we wlUsend kv you. 

TRANSPORTATION ALLOWED 
TO LOS ANGELES 

Mallunat Students nrt‘ ntli^wed Ouueh railroad fare from any point 
In U. rt, ((.Uhnudbio Biudentfl from nentrwi point of entry.'S i^liideDt 
social life Incliuin Inapeetlon trips. eECUTFlons, alhletlc arilyblea. 
tic. H^pceiul ddiCtor FerimTiaUiy conchlrKT. Wofly *t«- 

dtnta are h«ip*d with tporo-tlm* jobt to ■am raofn and 
board while Itarni'ng.t tL'abaUiulls C3teou[.t:d.][ GtodUaLc em- 
ployoieai toopcrutloa. 




/a 




FREE 
BOOK 



SCHOOLS 



■^nqelei. 






NATIOhAL tCHOOLI l«iineiHh>a IVOSi E>tpt. PIV1A t 
40DD S&vlh Lm 

Pianiv »n4 vlilwvi FtEt lODK iint ■nfenn^HtA 

Apalpif DIhiI Enip>Birnt^' OpeaNVAiiiM Rie^uHriMieli 



NAUr. 



.A«E. 



.CITt 



IVftpH lepifrnff mcnfi'ctn Ppjiwfor il'f ncA n h fca 



AIR CONDITIONING AND 
ELECTRIC REFRIGERATION 
INDUSTRY NEEDS TRAINED MEN 



34- flCKftrtllSftlnil 04^ PHf-Ulciri AptJJniHiRii n( im®. 

in pr^E>brv Tor iioiilrthH]i ir.. Air r'rMjdrl»wni»i| otikl lal*dkiLr Qitalily 

;i riHK^tliri Car i^bltL-MHIi^. J u4»1lAljMii. KwvLc^ Uid 2^ei 

No UHlARflbfiL'ti lifuhlad — Wi LTdln VOQ mulR/- ^■>lidlLKJ^ 
JhC'UTDWB hiir <U-|AJjUillktni IblFfTcii^iG kiL J^ira < i|i Li>ii ■ |j|ij|j[ i 1 TPn_ 
U^'C ILliiitfAUti booiL "farHii Ujj to buccitu ^ ki*^! fm .1 '^Vrl^ 

LWAU K £ 

GCHOU. of EMGINEERIN/; 

a/ ^Uiiite ^ U 

lOtth'D North brood way, MllwBukM, Wfo, 




£atabEifih«d. 

mz 



IVew Vork 

Electrical 

/or free booklet School 
44 West 17 th St.,N, Y. G* 



STAQT EARNING IN 3 DATS 



'^MiiiJl" 91'T.hn rend hjivc flnKh^d only S 
r<'Ur.i44iS. " Wty*. Mr^. Elli-ii V. Jlflll-L-j.- nt 
I'DtinjtylvAnla- llcciiralu yirLwrin'.i. Wu 
jnigjply [■vriyUrlni; uuil Uvich you IkkVVl 
Eatvy, fBMcirialiTii; nork— foil ot a|>arr tlnic. A 
hlc Inrnmi? Donslhle rvery inontli. '^lo nc?lllTit; 
OKpeneuci-.' n bl*i]i.> 4I. T hoLiaanilji nf Fjrep.Lt‘lE' Mem.. 
^ b<i^ miw- jj'ski' IIM-iUCv riifliL al ItamL-. Wi Hic lo 

dayfaroew ln.4.-[ubCrbtjJip ijJilCl. l|: Lh trli'Fld 'ui cn>>ncy+ 




FllLCSlDE HtRUSTEHES 



Rb|it R6-0 Adrian, Mich. 



!ilEiTT£.&. triiiBiiit ■fjiiiiiif bwi_ 

LMlAbd! 1 b y^ekSe PhtJrthwBiA, ■. UWiei rauUer. baoUiLbihid 
5 S rri>F >7 ^Ipihri'n n-upiFTTMTiL. iiiNtfl tnitrwUm. r~lo«a. 

1^ TOltR Ei.ni rOens bdiI boud 

Mmrnlni- 9«mt r<rr FltEE bir Oieitl BelhnI 

CktiluB Mp- IS- P<iinB BBd Hnkliiil Cd-uthb 




VirUind 



L, I- ADCDH TRADE tCHQDL 



Dli*«pBrt 



AGENTSr BIG PROFITS I NEW 1D4H*1 GARDEN TOOLI 



Wonder OuHIvatOTl lO tabor-iavlDir, rnoocy-u^'ini^ tOOla In ond Doc-a 
AI-L n'ork; quleJcrr. tMTttcr— jspaHllnjr, Hoolor, trimoUnK, rbUlTia. 

pjowlnEj, etbiirlnffr SPiiK to Tiomc^, farms. r>*rKif, HcemeleHm, e^lf 
eoiir«f^. etCrr Mj.'-, on AiEttit. Amaaltialy low t^rlocdt blit enjd5.cs] Sictid 
for dclallel— NOWU 



tWQ WPEB IWF I l. go., 3aa W . Hurp-n SL. Derit. 1I6. cnteMO. Ilk 

You' t lenjoy 
learuinE fu-r 
leKif Ihivh Zc A 
dAy, i 'ullp4ir* 
Itrtilard i mk 

HAWAMN INSTITtJTE, M16 W Z*ih PUe*. M. MILWAUKEE, Wfe, 



GUIT/%R 



ARTISTS MAKE MONEY 

Dut ypur nbiJity, Send name, ocoupatiou nnd 

addresB for Free Y'^ocvtiohsl ArtTeaL 

Fadaral Schaolg, litc.^ II 3d hhwii tMf., IWInnaa|»lla^ Mtnn, 






Earn Cash at Home.* 



Wo pFtid Mr M. f1lT4 for ekCenLL«ia] "'pt^nar rrrxp''' 
SHOW'-Kl rvtt rTdOaticcKjXilBl niif tree plcUjro honk tOU4 
If ycMJp nTfllpr. BhiMi. ham auiiahie. Wc runilnh 
materlnla. OLiy all rrop^:. Write ImifL?. l£±>i. ] ooa, 
tTNlTKII CO., as 1ft LincolO Ave., 30:1. Llilcaiia.. 



EARN THE JIEGREE 

nw-tjn o( Tlrclwlnis fPiuD.). PI. iloicphr. Stiisina. Gtoiril CViuhb* — A rti, 
Law. Dudam. •^r. -«HARTERED BV STATE DF MONTANA." 
fw SS-phi-a FHK}^ BullMJia al wins N* 4 BUp*tl*i>r 

T»pndih bar e«lliaar 3>-R, 21J Cait Main Strwt 

MIsvhiIib. MvnTarva. U. E. A. 



NEW SCIENTIFIC WONDER 




BOYS 



“silvfr Only*' 
BIO FUN. 5'i'»i| iiJEiHfrntJ] 



U V I V EUriA irwka, h t.iJji. 1 , Miinp. uv 

fbjarL 3m Boilh In Ftink. FA£K J’ACJEAOE! radk> iitlim fin*. i*L* iiWlujc 
vFtlwHk. udnira. IT‘I GREAT VORTi 1 i*B«lijia« vbh lach ar^ir. 

MARVEL MFC, CO„ DopL BH-D NEW HAVEN, CONN-. 
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IHOUSANDS low PUT 



ivflo never tfi oug/it 
they coufcfl 



SURPASSED 

FRIENDS 

My f r i t! n d 4 
are surpHsed 
at the diEcr^ 
ont pieces: I 
can aEmady 
play, I am 
very happy 
to have ehos- 
e n your met h^ 
ori of learn- 
ing.* B. F.i 
Brona^ N. Y. 



UARNED 
OUICK4.Y 
AT HOME 

I didn't dream 
I could actually 

Icam tdj 

i L 9i D u t a 
leaelier. Now, 



when I play for 
people they 
hardly bcljqve 
that I learned 
to play 90 well 
in so short a 
time. 

*H.C S., Calif. 



WOULDN'T 

TAKE 

f Oft COURSE 

1 have learn- 
ed to play by 
note in a lit- 
tle more than 
a month. I 
wouldn't U-bc 
a thousand 
dollars for 
my ernirse.* 
S.E.A., Kan- 
sas Cit}', Mo. 



You, too, can play any instrument by this EASY A-B-C Method 



VJ'OU think it's difficult to learn mus,ic? Thousand^l of otheni 
have, tog! Like yoiiH they longed to plav some instru- 
ment, but they thought it took years of tedious study and 
practjcn- Co Icam^ 

Then they made an amattng discovery I The-y learned -nbout 
a wonderful way tn learn music at home — ivLthont a private 
teacher — in a nurprisin^iLy short Lime. They wrote to the 
U. Sr School of Music ‘for the facts about Ihit remarkable 
short-cut method. The facts opened their eyes’ And, in 
addition, a free Demonstration lesson 
showed them how easy Et was to leam. 

Thus thousands of men and women 
have studied music nl home this simple* 
A-B-C way. Now, everywhere tnusic- 
lovers are enjoying the thritliriiR salift- 
faction of Creating their own music* 
They have found the key to good times, 
popularity and profit. 

You can do the same. Simply mail 



LEARN TO PLAV 
BV NOTE 
Plaiui Guilar 
Violin SaiLiophciina 
OrEim Manwljn 
Tonor Bsnjo 
Hawaiian Guitar 
Plano Accordion 
Or Any Oihmt 
frtatrifntenC 



the coup^Nn lielow now. Sc-e how you, too, can learn to play your 
favorite instrument — in your spare time at home. Never niind 
if you have no musical knowledge or training. Just read the 
lUuslrated booklet — examine the demonstration Icsaon. 
ynstruments supplied when needed, cash or credit.) U* S. 
Seboot of Music, 7d Brunswick Building. N, Y+ C-, N+ 

■^Actual pupils' names on request. Pitcureg by profEJsalonal 
models, 

U*S. SCHOOL OF muSiC 

7S. Bruniwick Slda*^ New Vark City, H* T. 

Skmd me your amazing free hoot, "Hew Ycu Can Learn ^Tuaie^ In 
Trjtir Own Home," with JtLapirJnif mes^Mie hy Pr. hYnllli Cnttiu, aJwj 
J'’ree I JetnonstFSi Ion t.^SObHnd part trulars n ryniir eeay payment 

Name, . 





liftve you 

tnalruinenT , ItHtfumeoI? , 



THERES MONiy 

IN yQUR 

CAMERA/ 



OtbHd Bk.t« PTKkI lpjivi.li,** 
oMtum to IrallVti*- rRU 

IMHICT btupt^itdr 

»iLP*» fwbk’h b# [ikUI Ih ui 

fenir onrl T^ti Hv 

in I?' Jfl It tfii.1 LffiJ**™* 

irfMleerasliiirK. P4p(- T4, IS 

WHt V- C* 



Auto, [>lese1. 
Aviation 
tncclinnles. 

Body, Fender repair, Fain tine. WeldinB. Lcam wUh few weeJti 
tirtuulcal tralnlmt. Write for t'BlCB BOtlK. low tuition rate, and 
eourdc 1ii1er(?stoj ib. HtSWEENV SCHOOLS^ Dept. 19-54. 
De irok, MJcti.i Of K^n*a< City, Mo. 

ENCINEERINCi, t>T0a4cas tans', avi- 
ation and pOllH-e radio, eervlvliu?, 
marine onil lliOTse telefEnphy tAuetit 
tlioTO’Jglily- Nina monihq' Eugtneertng 
OoUme eciuJValGUt hi three yeora' eolippe rS(]JO work, SchcoJ eatab- 
Ushcri]674. Alletptluveslow, Catalog free. 

Dodgfi*s Institute, Ada St„ Valparaiso, Ind^ 

CARTOONING AND 5EMI-ILLUSTR/ITIKG 

picjnEEiLiLiT' acul bdVaiicGd iJvUrte of MoLton FlC" * f '’'T f 

(.ure AiunnjiLLDn. newapaiM^r and mai;aiLn¥ iVuifli.. 

L4UeM Jwtt rolt4im?rt *1.00 |>irr leiJOrt. I 

Children dt adullr.. Th1* Odd ticomIb tou. Write ^ I 

ao'w* rnee clsarts from SLudhoNo. SE, Cpuhin. O>^lo. 

HOUTWOOD-HAMTaN-SGHODL OF CARTOONING 



REAL JOBS OPEN 



RADIO 



to LINCOLN 



YrMln Nt UiTt 49v■rT^- 
piNfvt Approved School 

for Gi^ird-eiir tHroklori. aa 
pilot or Mopttijnle. Air llnefi need TnUned PLIvta 
OAd Mil ntenince Hen., Atrplina MaiiuficEurvra need 
Skilled MrChinici. Linmln tmincd In ttDn'iintl. 

to a Pilot. OiiEJDin Training prciiartMi >'nu for t>av- 
emmont RoMnic *B FTl'fiHo, LI ml led Commercial oc 
Transport n:c«iiTnerrl«l I PHIoi. 14 Moderu TnUnlns 
Planes. 

in Airplsno MKhanle. Lintoln Train I nn pr*p«Toa 
enu rer Govern meat MerhiiUc'u Lirense. You set 
Prirllen.1 c^iwiicnrr Ln Alrntacie and einKlno Slain, 
teitance, DverfiadI, AASemlily, bepalr, iiheel MeioJ, 
Welillntif, hadld. 

aviation Is Cilllna Vou, isnw is the Umn In traJp at. ;.ln.rePn- Wrlfe 
Today far CnnlDleW Inrnrmation. 

LINCOLN AIRPLANE A FLYING SCHOOL 
Atr^alt Bldf.. LIncailit, Nqbra*hfl 

Get More MEMORY POWER 

Hett^ni ti l«rn w slntdir* SacJ-iit. «l ibaikinc El«Njly. I'l'rerrniwiM 
rm.iriL'^ fau. Giro* yen jhum. (Jan.lid*n=<l. -M tMt ■■[srd, MlSIj u.Mlln Lli 
DutlMid avar dt*ri;Tvrr4. J4 tn4fi*(w ustsmlnsikiB ptov** •<., in' 
raj'iiiidad, U.W er U.U-U- plua MdCIvJbi (i*r|Ji*r U. b.us, 

SAMUEL D* CATES, 



TRI'STATE COLLEGE 



El4<3 tN££RING DEGREE \U 2 VEAR 5 

Couraea in Civil, KleClrltal, Mechanical 
<10il w'ceks), Chcmlciil, Aeronautical llOK 
iveeks), Kaclio Knijinoerinp, Essentials 
of enf^lnt’criiig train inf? indudetl anii 
luni-CBrtcntiala elimiiniLcit. li. S, 
frrartcfl upon coiiiiiletion of course. For 
ambition^, tnrriftst RtudentB. TliCme tvho 
lack hlfh school may maks up requlrecl 
work. Gradnatew compete sucvc.tsfuUy 
with fbofle of 4- year schools. Tecbnical 
instruction at lowest cost .'iml in least 



time consistent with 
thorouffh tralnlnff. Inten- 
sive instruction in accord 'with Individ- 
ual ability. Courses filso In Business 
Administration and Accounting?. Also 
short diploma courses (S6 weeks) In 
Survciying nftd Drivftitiff Students from all parta 
of the world. Tri -State graduate^ make good. 
Tuition, li^dng expengea low, year. Katvr 

September* January, Match, Juua. Writs for 
Phtalng. 4GB Callage Av*,, Arigola, Ind. 
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POPULAR MECHANICS ADVERTISING SECTION 




SKETCH DR MODEL TD-DRV>> 



PHTENT 


MDUR 


INVENTIDN 


> > > 
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PRTENT VQUR INVENTION > > > 
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A IV Vi A| Booklet Free Highest References 

AA I IV I Promptness Assured Best ResuHs 

Send drawing or modeL 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions of the Rand^McNally Directory of Bankers 
end Bank-Recommended AttorneySi published by Rand- McNally & Co., Chicago^ 111 .; 

The Baggott ^ Ryall OirECtoty of Guaranteed Attomeye, published by Lcga] Directory Corporaficni, 

Boston^ Mam. ; American Jjjwycn Annual, Ckvelandt Ohio; Banlter* Service Legal Directary, publiahea 
fay Bankcra Service Co., Boaton, Maaa. ; Eyre'i Law Lilt, 9 Park Places New York City; Sfiaw-Chureh 
Directory Co. Lawym Lisb, puhliahcd in New Yurk City, and the Central Ouflrfmtee Bankera 
and Lawyer! Directories, 630 Fifth Avenue, New York City* 

WATSON E. COLEMAN, 

HEGtSTERCD PA TENT LA WYER W M9 f1 1 11| VI I U Np U* m 



INVENTORS 

PATENT YOUR IDEAS 

SEND FOR FREE BOOK ^ 




HOW TO OBTAIN A PATENT 

Wfilt^n by a PorTTiET h 1 «mbet' of LTib- E xairkin- 

Ina CoT[?B of th^ t^Si Patrirt Oflire. 

1 -f veil want profit fayyaur idaa. yetj should 

taky *t*pp Ip tor a U- r#t+pt at 

(inrr. Yout fint >Lep E* to let thia Pmi Thtf 

lolcret'l.iFil till UAtri led Sook COntaina Yaluablc inf^rnta- 
timi yau should havp. it talta you fully l>ow la obtain a 
pat-rnt on your idea in lha 'quiciieet way. With thia Free 
Hrtob you will alao reccire a "Record of Inimvtion*^ Form on 
whEefi you raiily record your Idea. PerBonaE and. Con-- 
fidrnlial Sarricet Tour cane nvLlI ha partonaEiy handled 
only by « ReHlBLered Paient Attomay who ia alfo A Forrrtel- 
MemEsOT of tliD Eiartilnlnv Corcraof the U. .S.. Fataot 
AtE coinrnuttieatEont oonridariitfaE. 

UtL CDUrQH TDDIT for fttit PJiTfHT uri IIECIOIIf] OF ElfElirHIl Fwb,. 



CARL MILLER 

REGISTERED PATENT ATTORNEY 
FORMER MEMBCB EXAMINING CORPS U. S. PATENT OFFICE 



yrool worth Btda.. fSIft noftT, DOpT. OS A, New York City 
MILLER BUILDING. DrpL UA, WASHINGTON, p. C. 

W^aia uaa m paar Praa ■■■!, "He* la Dfelala a ^alaaf.'* «b 4[ ye 

^llaceed a1 fnaaerlha" haw. 



hr A ME. 

ADDRESS 



PATENTS— TRADE MARKS 

All inventiona submitted bdd confide ntia] pnd 
^r^ve^ personal Atieutloh by memfaera oft he firm. 

Porm^ "Euidencc e/ CoHccTXioh" and 

^ 'Ilowio .Efliflibltfl-A Pour Uis^ts" — FREEf 

LANCASTER, ALLWINE & ROMMEL 

Palm C Laev Ojfice* i 

€12 Bow*n Bldf.. Wa^hln^on, D. O. 1 



47 aclual BxpBrU 
ence before the U. S. 
Pslenl Office init eoufis. 

PemohiLi Attention to ihqciirif«i. All naatters held strictly 
eonfidi-lilihl. Write t'O-dAy ft^r lice Inforntalion regarding 
yuur probieniE and paUmt prucedure. 

MUN^LT BLDG., 

WA&HIHGTDN, D, 



PATENTS 

TRADE MARKS 



GOULD & GOULD 



Inventions Wanted 

i^lented or Unpdtented 



We have hwn. flucoesrfuNy ulliug ibv4]htiopii, pAt- 
ented and itflipateiit4?d. lince 1924. Write for proof, 
and itil uS wliat you have for sale. 

Chartored [nstituto of American [nventors 

DapL 4, Buri»t«r Building, Wasbin^toni D. C* 

who deTiye Lantest 
know and Ee«d 
eettaineimple but vital 
fact! bcfoi^ applying for patent!. Our bookj. Patent-SenBe. 
RiycB those fact«: «ent free. Trade Mark! — Copyrights. 
LACET 4 UCET, liU 16^. F Sl N. W. D 4L 5. FASHlNCrUH, U.C 



INVENTORS 



albert E. DIETEIUCR 
THEODORE H. RUTLET 

nt:cisTF:n£u patent lawyers 

512 » Colorado Hlda. W Af^iHlNGTON* tE C* 

JfaDlTvrrdM jrnf Ptm 




hr Gifliftol TvdiBF 



BUCHSTEIN*S FtBSi£ LIMB 

Is Roetfiing to your Hiump— 
EtrpDg. mql. neat, IEkIHI . E^y 
^ymenta. Dtacoi for ail (le^ 
TOrnilt^- 4 . Apentfl wantfHl, 

Ph. PUCHSTEFN CD. 
lit sa,. nwitmLt], nhi, 



Na^Joke To Be Deaf 

-Ev«ry peraop knows mat— 

Hr, Way made Mmoell bear EuawalchtidtafErT 
jbelngdeaf lor 1 years, with hi* Arti- 

llriRrEarDrumi. Hewerothcni daj'azidnJubt. 
They stopped hc «4 
no»ee. THyara JnviBlhle 
and corafertoble, ci« wirvi 
or lwte;«rk4. Write fop 
TRUE STORY. Alqp 
De 




bLMddetOn! 



JV .S:rKr - 




nFritt*. ArtilletaiSar^nm 

THE WAV COMP AH V 

r: l-iU_ Dc'r. :-!, UiebJ^n 



Prmt IToitr Own 




L'afll!, B.tatijNqery, rireular*. CJiffn, lalieL-. adY Ctlbiua, cte- 
SiiVC money. Frli*l far Dfher*.: Prefllit eoi<V Ihj Irm 

jhX Lik* C[itra.*d«c. JiiBiiir 

Oil loE Fn* dhClLuJ- Kbd nJi dtLaiJ^. 

.17 mCRlOEfl, COHHf 



Will dij pfKpu>i>r tL« 5 **l 
!:*. T'lrlfitn S 17 uid up. M 

fULacY RHCsaES. 




FREE 

BOOK 



IVT RIlVT Gy 4 <I Th.ki. T 4 ^iuil ifuhrt iBhrhrti *kNjai 

WC DU 1 ] I r ,,;l >!.I|.. 'iirl; lun# Itfl t, ilk's D. 

lUMbf 3D,DH|. I L«. . r-: . il. alvrU ' ..■. Ffm bMl, ^Lflc.'i fe*nd 

n»ai,. Wrtu am*ricAn>T«« LanflJnt 'D4 b 1. . NiW Orli«ni, La. 



Protjecx T^ur 1 



I 



Delsye me daDgeratES and tDay lie very 
coaily. My perwn&l service asflLuea 
preidOt actlDD. Btrlrt ronEtdemce. and a 
mlnltnum of cvTtcMe. I suitttcsi tliaE. you 
send me u model or drswina, pr sketch 
and <te!)erl or Idn dE yOur Im-CDliun, and 
€ 5 . 00 . 1 will make a ■euircti tind report 



NVENTIONr'l 




promptly as to lea patentability and aead 
you a copy o( my 7 i-p*gB haoklet. Or, It 
you prefET to read my undklet Stat moll 
tbe aiTAObea coupon at once, l «llt also 
send my "Kesgrd of Iniieatlon'' form. 
(Ovef 3 i y cara c.vpcTlcoce jia n Reglaiered. 
Fatfot Attorney.) 



n PERsonriL conFioEnriRL pateiit service- 



L P. Randolph. a'.JS" 

PleaBQ send me at ODCC, free O'f cbATRs, yOUr 73 
p-si;e booAlei and "Kecord ol invgnuoii rotni. 



Name. 



Address,. 






POPULAR MECHANICS ADVERTISING SECTION 



31 A 




uto-Diesel 



i 1-4^ Cn^, Avti> Hii^huiiefl, DhhF HbcIiuiIci^ A rc W«id cvar, AMtjIau 
Wektinr, rtf. LM t«bt tfl b* *Ji *i&ert Auta-DfoMt H•e4uJ1ic pud [mIq 
ymi jfiii m irwd iob^ TNr L*»™ *io TBiwIm rqi]|:^i-ii| 

■wdtli t«olp UTidvr exiwrirhicrd Fniirwi^fi*. Ft**l i.tvo(p- worli:, ]|4i;^l>iuil[!|- 

3nK«. Rcwm arid board Id ivar atWB hutad dunnttarr, W« nsur far* t# 
KaaliTillaj I'w fm (AtaldVWrIUi 

NaiLtiUc Auta-EHcKl Sckoot^ D«pt. 7S, Ncikirillep Tfiu. 



WIN YOUR 

DAWN 




WITH THE 
PAT R 0 L 




Un^EifiHfd advantnjEfiei in Inflation for hit yonr flyinp. ^np<it 
hiphffflE GoverJllnrnl approTal for cAtaining llrvlibe 
iti Tnitiaport, Lituit^ ConiineirTiai, Private Flyinf;^ Jladia, 

MeEal. M«chanira] CuurAct* F<»r 
EiomiflnEo illuflrnted OAtaloj?, write — 

L D. OltEtN, Diractjir.Dvpt. PMS, TULSA. OKLAHOMA 

Sf^frmN SCHOOL of aviation 

AIR CORDITIORINC 

'00 AND REFRIGERATION 

W trial lesson 

Tti^vI ti'prt. TiMilBii. imlv^ Oiii»rtiiiiikMi. iMfn npflr 

AT FIOM^] Jn Bfimip eUii*u W'firlA Ualuy (or PUCE TRIAL 
LEUON^ 

CHICAGO TECHNICAL COLLEGE 
G303 Tech Bldg., lit E. 2tth SL, Chicago, HI. 

J_> vaa fti aMk I* etUtf* I* Uufn A» rnd^iaupi. JTKaixwiaf. 

CARTOONING 

Veil tan now dci personal instruction In title f^scinatlnK 
ulld *rtJI paid pnjfOHglon by oeie of Amprlca'ii ItaFlIiiK 
Why be Ea.TLif.cd irlth Id»? It tOtfld no tnuT^ 





DORMAN 



pnifonglnn by ocu! of AmrrLca'Ti ItaFlIiiK 
ty be Ea.TLif.cd irlth Id»? It tOtfld no tnuT^ 
Approvnd by I he harion'h forrlrtoot CCCibninldta. Vt pit* 
for fti*C diHulla ulKMJt this lO learn" bome 

Btimy eonrte. 

H. SMITH, Boa CS 97, S»n R»fao1. CftIHornEa 



ExtraMoney J'ADjn SddJ(A 




SEND NO MONEY t Booki 

Thso famous Pay-Rolfling. Ft - 
tro Mou.er books ba™ helped 
thousaodA of DthcTB. L«i 
them help you too, Cbecti 
tbiA Hat muf mAll m\th. your 



SELECT 
FROM 
THIS LIST 



aim eONDITIONINC 

a^iirniii^. L'nlt Heaters) $3-00 
ARMATURE WINDING 
For A.C. and II ,C. Mach- 

Sn«T 

AUTO REFlHfSHINC 

nUTV» With Hi>r?ty OUEF.fl,SO 
SLUEPRtMT RCADIN^^ 

For MEinlilni!< Tradra., .$L.S0 
■ riCklaVims 

PlikiMi anri Fanvy $1.S0 

CAna4JRETOR$ fA|l Mahn^ 
XewvfttVi.iiCd Edit Lon.. $3.00 
CHEVROLET SIX 
T:at. Trurk, Operation 

Repair. . $J.il 

COLONRAL FURNITURE 

Maklnir^OS Flei:(M $3*50 

DAPiCE 

irfArn ftt Home wittmut 
Moalt or a Farther. .$^>.01 
DIE CASTING 

M aeblnesH, i >|<x A llo v« . « .oa 
CLENtENTB DI^SElS 
EnRineert]]|)| Qiiesii Eonu 

and Anaw(Tft S4,09 

FaUNDRV WORK 
MoldlriM', CnatLiiF, etr S3.D0 
FURNITURE REPAIRING 
Flnlahlnp ond fJeenm- 

Iton 13,00 



Stilt C.O.D, AnirwhsTB In U. S. 

1)0100 and address. Fay pofft- 
QL 0 D on dedlvery pllU few cento 
|K)StaRB. fiend ^StSEDp to 
Cover postue and ask lor 
cbtaJog of oibcr buoka. 



HIGH~£RECD 

DIESELS 

New. proClksJ, Ron-- 
leehnlriL] . , ^ .$3.S0 

HOME GROUNDS 

FurnhliJop S0.lt 

INVENTIONS 
isoo Xeedtd. + . , Jt S| 
LEATHER MAKING 
and Home TanniMe. . $ 1,00 

MACHINE SHGF WORM 
Tom'*: und Methods,. . . SI. 50 
METAL SRI NN INC 

Frncllt'A] N'ptv lL)uk . . Sl.ti 
MDHET-MAKING 
FORMULAS 

lO.iOftO HtactICMl, IR.OC 

PLASTERING 

Btet IiutrucUoi) Man- 
LUi] 11,35 

RADIO PHTSICS COURSE 

Xew cdltLoib. Ea'^tT' 
thini; about JfuiiJia. 

SHEET METAL 
c'onsiru.ctiHm Work 

STEAM ENGINEER'S 
LICENSE 

How ro ODiain . 

STEEL SQUARE 
Jiodj^ifTjn, .'idd np 
IJllO MiUDEruffon!*!.. . 

TAXI DER NIT, HOME 

Mount Tropbn^ 
iTont. PlQSLRUrp, . , . 

WOOD TURNING 

r.'olirae I n . . ll.St 

WROUGHT IRON WORK 



14.00 

.11,50 



, 11.00 



13,00 



,11.50 



PraciJcat .il,}£ 



POPULAR MECHANICS PRESS 

ftfrom 204 C. OotArto St,, CtiicAfo 





to Protect and 
capitalize on your 

f/^!^£Afr/0^ 



Cef fhesK F/t££ ‘BOOMS 
0 f''iD£ 4 ^QfifiQrt(i»iths 

Is your idee paIeiiIab3e?Haj.ilccmmer[dBl 
IKMaibLUhea? Thn»*ar* IhathiTnyffyoU WAOl 
to JEitow.*aiid interestliig ixJonndtion on 
thesa {juastion* can b* Ibond in o ut boalta 
^“HoW Wb Froleot YDu"aDd ’^uggoatjoiiLB 
onHowtoCoinmercialLia Ycur lavaabLou". 
Wo wLU Bond yoy. thesu absotuEely 
taqolher vnihour Cartiiinalionof Invantion 
ioim, ii you mail tha beLoiAf HQ Wt 

OUR EXPERIENCE GUTDES YOU 

You can peifuct^ aure In dealing with 

Ihia reputable firm, C. A. Snow & Ce. hai 
iHMen. BOCuriqg patents of wery d»crL[>tioiL 
far £3 yaaca. Save time and expaDae now 
by galiing adviev banad on i 
long peteuL experience. 




CA.SNOW&C 

Atter^*jirs SfACt tS7^ 



Dipt. 1G8 SNOW BUILDING, WASHINGTON, 0. C. 

(rMnlltmA-n-! PHttt rm >lH«luti4v fm ji*4d ■IlhMft 

|H1 mr part. .qminMt <fKM>THUt ' ‘CSl tlHc^l |.dln ■! | Piv«*1 

with laur t*m «mI4mi I« In^intari, '■■Hn W, arvtKt 
Va,! BF>d “S4i««fes1lMni On Hnw C«ntin>»rd*ll^ V*um IriMmtlvn.'' 

WitiM 



<lT4d JDd H9. 




WANT A 




GOVERNMENT JOB 



START 

$1260 to $2100 YEAR 

MEN— WOMEN 



Franklin Inslilute 

Dept. SX73 
ROCHESTER, N, V. 



File Ctarki 

PoftofNc# Cferhl-Cferrlerx 
RailwAf PasLal Clerici 
Custorm inipactori 
Stenot(rAp»iert-Clorki / ^ , 

Moriy Other Jvbi / Gentlemen: Kush to 

nie,FREE of char^e,liat 
ComrnonTi&cflhrn (? Government big 

Utupiiy sufficitrit ^ pay jobs. Send FREE 32 - 

Mall 



Qoupan 

TODAY 



,C 7 book desertbing saJa- 

ries, vacations, houra, work, 
etc. Tell me how to qualify 
for otic of these jobs. 



Name. 

Address,. 
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For Men Earning Under HO a Week 



Diesel — The New Power 



Job Fects Ilf Diesel 



D esel 



Is Vour Job Safe? 

Just IV3 the ptsolirie engine chan god the jobs 
of thousands who tic|>cruicd on hoirac-dranTi 
vehielea for their living — so now the Diesel 
engine is fa^it invading Ixith the power and 
transportation ficldSj and threatening the 

present jobs of thousands. 

What This Field Offers You 

Diesel engines Eue steam anf) 

cnglnos in power pI»nt>Sn moKir trucks and 
busses, locomotivcaand Bbips, aii'Crftf t, iractors, 
(inxIgNfli. numpF. etc. — ftptsnin^ Ui> welJ-paid 
ioIjs for Dicsel-tTEiiiied men. lOu get all tho 
atesb DlfiMil devolopmentifi in our course. 
Special diaKrams for Quick iLnderstanding of 
this new power. 



Now is yoHr chance to Pfet into i bij? new industry And KrOw up with 
it to an ]riipf>rtant position. Today ineroia practically no’ competition 
L:i the OSn-i'il Odd. bui tii« lnprwii»( tiff use of cniiincfl wilt trsutt in jieen 

i^nTuiiilLl i.in for Jobs after & f?w If yau start your irslsdnic btiw aUd ect 

ciUhtilltilu-tl ED tbJfi tield, you need ool worry about eompcUlLLiaj 



T.«im how qulcKJy yon fail prepare for jtmwinjj qrmor- 
tunttlFa In OIospI hy our JotHlhairUttlDn moThod. Train 
at bunio for thin cn™! pay fleifl where tuere is cltancc 

F^iif nplJ pi?rtrtirrtl,«i . Frp« ^mpwrnimt wr^lw Ip gTMtM.tej. imr 
monliSr L*rfnii. ]f Tn« w»nt M M> JS*t rACT&l Write for 

tkookl-rt tHUj'! 



AMERICAN SCHOOL^ Dept. DA 45^ Drexel Avenue at 58th Street, Chicago, Illinois 



Fit Yourself For a Goed Pay Job 



^❖^ACCOUNTANCY 

> SECRETARIAL 



AND OFFICE WORK 

HILL’S WAY 



EARN MORE 

MONEY 

pey ROca to those 
who train fox' it Hiir s 
trains men and wo- 
DON^ WASTE quickly to fill hisbly paid posi- 
CDADT Tiurf to accEuire, yet campictely 

I IBIt 1 thorough. Learn at horne during time 
now wasted. Low tuition fee: easy payments, ^nd to- 
day for our inspiriuR SUCCESS Book FREE, 

HILL'S EXTENSION SCHOOL 

603 Wast Miiln St.. Oklahom* City, Okla.- Eit, tSOf 



Wjhw j 

A4dr**t- 

COy 



-Ae*. 



-State. 




WITH POWER From YOUR 

AUTO SATTERV - . . This 

Amazing NEW Are Welder “Sfe, ^ * 

qaefl about the Same current 
B3 four headlight bulbfl. Csnt>L' used onilO 
Volt elect ric hght socket or 32 Volt electric 
-/'light plant by u«.i n g a Trindl Converter in place 
1 oi battery, MELTS iron andhteel aSmoat in- 
* stontly. Welds fenders, rsdiatora, holes in bod- 
ies AhCTnElit catiii. tank and brsi«^ brolcen nsilnjm. 
■I MOrKS DN ANtTHIhC Iron, BteeU cdpprr, brwf:, 
tin or ffalvanked rn^mlr f'eirmuicAt repairs mad# foraimoFl nothinir. 
Used b* factories ill njnnropenitaon:-;. fi.i-Hitlv# rik<:inry bark Eoarantva. 
AOENTS WAHTEO. Write ToHay FHfiC P-rticelara 
TRINDL PROOUCT&, 7337-CX,. CALUMET AVE^ CMlCACO, ILL. 





VOUA WAV 

-'*UCCCfl/ 

t COPY^LEAJIfi TO ORIGINATEt 

KATt will 4«qtrt) jm HOW m CREATE ORIGTVAL AC 

CAHTTM^'VM Mt IbMIte illHt 1f4lJ TB.T1 !!EL1.! CltUTl* HnlS.lB6 
av m.v{ AMP sm lll(4*'|yitl*>H. All Ih rihJr ... 

RITf BUDNS SCHOOL, Dept, M. BOX 2194, Clweland, Ohio 



MONEY-MAKING OPPORTUNITY 



fvriiHn Pi fbaractar. OYtr ll.eosp^r IMnlll. br CaHfornt. man. Dm 

'-too ■ in>4k br GtHurffLa man, 11,040 in a mantb bj DMawazw nan. BafloilM* 



tat ao aaKcM ta 

sliT. 

Write F* E. Amtatefiftyp UU-F, 



Imdoat 



lisiC.l1 on fm ijHIal. 



Svili EEhU, Brpeat., 

MaWI*| 



teflili-miriigti dtriCan 
Esdn^Tv pxvpaizliiiqi. 




fAcrojii-To-vou 

AUOWAiiCf 

Ijtrv. \ 



rot/CH auTTON 
\iomysFfiEETmAL 



COMPtSTI 



EASY TERMS 

'END W INI KMFVfelQHi »••• CD.WLFTE Ifll M 1 iN*ir 
l 4 - 4 i{^ ±[^JiD , _ - nm FfttE hHofti* Ti^iJil. ■^4 

D I .&00 m 7 la t a r g «. 

rntdiucEt RDdin iDrpirrottDn [ wriir f.r fjiff i?j« 

Dipt. XT'iS tlnrlffrolL IHiilii farm ry Cj laf«f. 



A N 



AVIATION CAReeR 



OFFERS YOU A GREAT FUTURE 





bemind lot rriinc^f ifH^ilhMUiba bi Sowihttti CSIliuij-Au jiisiw,. ii DtpLi'^i.a ^AlJOR 
iBChrsuit| xwi iCrn^ii. tE^'n<i]. wpfi|]^ Cyni 5 s-Wri|^ Trthfiifil 

Iniiiirit. AtnaLkiii'i Rinnsm uidl DldiM tebont, if liwiuil ui 
ItAIIC oi ihil BnJ ypELuJun in Nfui, bCtkrfr i^T- 

■ hanwy #siif Anv fD,Eincf n«F. CN'ki flpinii; inytilyrd | (ifiJuiirt 
in- otHlinllU jnWflMLjlc irtflplUfincEil-, Vt’rEli Nic 4 q|aik N'CWI 

hAi L tHrs CbVPUN TunAT ■ 



CAREER COURSES 



AEftONAU r 
ELnG I n e t r 



C U R T ist-w e I tH T y E CH Kite AL iMStiTPT 



* CAAND CINTIIAt All TIRMIflAL • CtlKCAtl I L P Si ANPiLES^ ' CALlFpChiA 











POPULAR MECHANICS 



NEW INVENTIONS, i 

r 



f 
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nected to the alarm system by a cord 
which is plugged into a wall socket. 



lyi OTHERS may eliminate w^orry over 
^ whether the baby is covered up at 



night by using a 
newly patented 
sleeping garment. 



The child is placed 
inside the gar- 
ment, which 
somewhat resem- 
bles a small blan- 
ket, and buttoned 
in for the night. 
Means of buttoniiig 




are provided on the 



back and front of the garment so that the 
child may be prevented from throwing or 
kicking off the cover* 



A/TEANS for warning the driver that his 
^ ^ automobile is traveling at a danger- 
ous speed is provided in a speedometer 
patented recently. The speedometer has 
an opaque dial on w'hich the lower speed 
numerals are printed, as usual The high 
speed numerals, however, are perforated 
and an electric bulb behind the speedome^ 
ter illuminates the perforations when the 
car*s speed causes the pointer to move that 
far around the dial The high speed nu- 
merals are illuminated, warning the driv- 
er, until the speed drops below that indi- 
cated by the perforated numerals. The 
speedometer pointer switches the electric 
bulb on and off. 



/^FFERING a new means of watering 
the roots of large plants or trees, a 
subirrigation de- 
vice has been pat- 
ented. It consists 
of a flexible circu- 
lar conduit which 
is buried in the 
ground surround- 
ing the tree or 
shrub* A funnel 
attached to the 
conduit extends above ground to provide 
a means of conducting water to the con- 
duit. Openings in the conduit permit the 
water to seep into the soil 

(Cantinu^d ta pa ffe 54 A) 
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II ^ Maniilarhirprc me'Ti. to leam EIcciHc Arc Wcldlnjt 

IP. ij. ITiaiJUldUlUlCIA ^ pnctfcal rjtptrlrnTo UTidrr 4nniwH 

f krotiMrVPCHi rondiUaiiB In U]c Tntionttor^ £?■ tlkc of Knrtnf'Cr, 

otS- M*»d«F*W triltHnu wi tl l>V fUl Lv trflline*l 

until re j d to fPjnd bi'iu ill 

A f] p lirmcnts ^nc fire □utKtBucbtnFT D]jp[>rt.m]iLLcii 

K lij for strddy 41 ml ni^uro W^ildlnK 

■1, ^ r «i ^ I* HTOwinv rsi^idty. lirffo siid bnlrli-alh^ 

WrIijINIr liOltiii, Si^r^\y0. K iti 

" ** j. 11 u- Liaisl in BtiufD^lilLnB' crantft, tujiiiLD, bridEtfSH 

stnioiural kE^I work. rb?. No limit to th« MppElcatlon or vetiUnir 
to tiuJuAii^, Inirefislmi dimblLlty acid hiductni; icianuTarUirtiM; 
0 ^ 1 ^- ThB’rr- Ek b decided BhartBse at pTeiivcrl]r tnliml WeJdLitR 
OfHiffllors, Tec’ll plplfina. nl^d TVpIiJItie r;iiBtnfleTT. Why he ewcUent 
with urdbtary wor4i, hit dhd ntim Jtibii ko\v [,«y whiht in a 
htlOtl tlinr yiyu dan tK-eoirde ■ tmiiird fiprrLa3L»t In weldLiiic? 

L WA U K € 

CCHflftL «f EHfilNEERIN/; 

D«pl. FM- 6 . 1 £, Broadway & E. State^ Mllwaut(««, Wia* 



EXTRA! 

■Tits DAWN or 
A GIGANTIC INDUSTRY' 
SflVcActi Sditionll 
Just off the PTessi 
Got this new pD(iu- 
laT. fascinatlnfl 
ldrj!0-sl^« 
book . bifiaest ever 

? ybl i S he d btl V# 1 d i hg 
reining fei Indu 4 - 
ZTj . I tr ' s free to 
Hen of ActiDhl 



IVJllwaid libli|i:*tU}a p«ul ^hVii acml.ht 

“Tha DwHin aP b lltItBrfitIf Inututlry 
Bitrf kb OubliniUrti dp4»Brbi'nlty." 

At» idE i>4 HtFW Bixsimi an 

Arc Warding dparBtar (3 jVHi.k.. 

il*Bi Waldhig ‘OHiBter fD ipkoi) ...... 

Waldhig TnhnKlan (Q- m.) , 

Wfidlitp EngliHBT £1 jrr.} 

EhrtrkBl [itgfmer 

B. t. I>HrH -C4 ijii.k... ..... 

Air Cond itii'alBic 4 Herrif. Twh. 

Radio rCcTvuBBiaD Id DiB.ji. 

divihat Lean liuji 

Rum rnjl Eipenan I'tan 

Namg ..An 

Caty. 

... ..it'AlJaRji 



HOME STUDY COURSES 



niiiii* flluil^ fra kiraca Lea dine Ic kn Arb dr-lati/raa^ PkUMaghy; nctiua.iiciB; 

Wriung; tayeholo*^ ClmBTlrj-: TJrfi>lDp-; Lmw: A*rlcullijra: duaiana. Amuatmt 
.tdvwtiaLnx riBe«trirBl. Cirll. luacIhaJiJaBi, Diui^l, ArcLKBfturdl. 

A lildBiative. liraTLiBr. RAdki. Air r'aaiiltJiULltM. iiiirEifiKn.iioB. RlfAvayi Muliili. In- 
iraEoniH. IndurtTnl. Stenm. Chinnirjd EnniiiBcrlAr 

RhHhilav^llcwwelt t±r4jJU*l« A3SA ClanndBn Am.. ChlraiB. 




Cons 

Krttp9 



TRY 



SLINGERLAND 



Don' t 
buy 
O It H a r 
MaadOlln* 

trkc Gultanii. 

B u e 1 9 or 

l>ruiR3 untU you 
have seen an 
irled the KlinKerland 
Mey>aelid. OuiLr- 
an tBed M uh; for your 
M&ikpy. Wonderful;, 
snappy, poworlut. 

nlBUBIUK IDUC. No 

tjqual ill PTIM. SM>lrt 
on taStAy pay men La 
and 5 daya Irvc trffi.1 
by all k-jidCiie mu^lc 
dealerii, 

Cirt thii Adv* Dul -fi»d Ter 
ll.» Cradit.. 

Aj 4 far liiHfiaL luTiirnia'tibn 4^1 Uqw 
la OrciBii« r>ruiii and rT-aripa. 

?4tii3 f«r Fraa- catoJof. Mvntiuji 

kiiatnuuCAt waabed. IfVriM toilgir. 

SLlNQEfiLANO MUSICAL 
INSTRUMENT MFC. CO* 

mi lELDSN IVE CHiCAI^D, 



RADIO KING 
MAY-BELL 
GUITARS 



DRUMS 
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POPULAR MECHANICS ADVERTISING SECTION 



Accountancy Home-Study 

made Inferesf/ng and practical 
thru problem method 



Y OU know as well as we do 
that Accountancy £ts many 
toed for positions that pay 
three and five and ten thousand 
dollars a year — gives many other 
men unusual opportunity to start 
a profitahle growing business of 
their own^ 

You probably realize also that 
— because of the new state and 
federal legislation — the account- 
ing profession faces now and for 
the next few years the greatest 
opportunitj' it has e^^er had* 

The only question is — iust how 
practical is it for yew to train your- 
self adequately in Accountancy 
through home study? 

And the answer lies in the 
LaSalle Problem Method. 

For this modern plan of train-^ 
idg not only makes Accountancy 
study at home thoroughly prac^ 
cical but makes it interesting as 
well. 

And here's how: 

You L^arn hy lyohig 

Suppose ii were your privilege every diy 
to sh IP conff^reere with the audiior of 
your company of held of a successful 
flCCOujuiaK Arm, Sup^se every dmy tie 
wereto J^y before you lo s^stemaiic order 
the various problems he is campeJIed to 
solve, and were to eKpiein to you the 
principLr$ hy which he solves them. Sup- 
pose [hit one by one you were to work 
those problems out — reiurnin^ to him 
every d^y for couoj^ aad as<sisunce— 
Granted that privilege, surdy your iif^ 
vancemeoi would be faster by far thui 
that of the Diaa who is compelled lo 
pick u p his knowledge by study of theory 
alone. 

Under the LaSalle Problem Metho<t 
you pursue, to aU iniercts and purposes, 
that ideoticd plan. Vou advance by solv^ 
lag problems. 

Only — iiisiead of having at your com- 
juiod the cotiosel of a single jodividuit 
—one accouDtuDt— you have back of you 
the orgaaited cKpcriccce of a «reai busi^ 



ness iraining institution, the authorita- 
tive And lags of seores of able accounting 
specialists, the actual procedure of the 
most successful accountants. 

Thus — instead of fumbticiig and bJun- 
decing^you arc Coached in the solv- 
I&K of the very problems you must face 
ip the higher accounting positions or in 
an accounting pract ice of your own. Step 
by step, you work them put for yourself 
— until, at the end ofj^our training, you 
have the kind of ability and experience 
for which business is willing and glad 
io pay real money— just as it was glad 
to pay these men.* 

Five Men Who Tested and 
Proved Ujor You 

For Instance, there was the man who 
started Accountancy training with us in 
1916 . After a short period of study, he 
took a po-sitian as bookkeeper for 3 year* 
and then became accountant for a lead- 
ing automobile manufacturer — with two 
bpokeepers under him. He became audi- 
tor of one of the foremost hanks in his 
State with a salary 32 5 percent larger 
than when he started training. 

He wrote, 'Wy trarnini^ h Ox fci/ m* 
ve^ia€nt I'tx ever ntrir^f, ta‘fk 

nvrfive ruymins, inn fkvt h^y*^** 

And the young clerk, earaing J75 a 
month eleven years ago and later Aettiag 
many times that as ftenerd auditor for 
ap outstanding, nation- wide organ iza^ 
tion. Vt'ithin six months after he began 
our Lraining, he was earning $12^ a 




'Names and addresses given on request. 



month and with Jo four years, he waj 
earning $240. 

Do you wonder that he wrote, 

J^SaIu Hits oftc0 like fairy taiti t9 

met nttw I kwtw from permtai exptrintce 

iimi they arf ttiief* 

Or let us tell you about two men — one 
a stenognpher and the other a retail 
clerk— neither of whom knew more than 
the simplest elemeats of bookkeemng, 
Ddc became the Comptrailer and the 
oth er the assistant com piro Her of a Jsrg e 
corupaay. 

'TjiStf/Af traiamg m fiighef Acetutn- 
taacy," wrote both, "wai the important 
yackrr hi mtT rapid eUfiih . " 

And if you are thinking about the 
C- P. degri^e and a public aceountiug 
business of your own. read about the 
pharmacist who was earning $30 n week 
some years ago when a LaSalle rtgirtTiLr 
gfrcurH his enroll tnent for Accountancy 
training. Light mouths later he left the 
drug store to take a bookkeeping ioh 
at $20 a week — Less money but Larger 
opportunity. Three years later he passed 
ihe C.P.A. examination and a year later 
vet he was curniag $$,{>t>D a year. Now 
he has his owm highly successful public 
accauDtine drm for which be says, ^'Afy 
LaSaite training 6ten iargeiy re- 

0«f-T#?«A of All C. P. AU 
Are iMSulIe Trained 

tf you want still lUDre proof, remember 
that t600 CPA's — approximately one- 
tenth of all those in the United iitates 
who have ever passed the difficult ex- 
ami nation foe thjl coveted degtee — ara 
L^alle trained. 

And koowiug these facts, ask yourself 
if there can be any further question abpuc 
the practicabtlky of this training for you 
' — ask rather if the real question is not 
about the size of your own ambiiiDD aod. 
the quality of your dEterminatiau^ 

For Accountancy is no msgic wand foe 
the lazy or the fearful or the quitter — it 
offiers success only to the alert adult who 
has the courage to face the facts and the 
will to carry on tiU the lob is done. 

If you are that indtvidua!, the coupon 
below^ hi led out and mailed, will bring 
yoo free the information that can open 
up to you the future of which you have 
dreamed— ability and income and suc+ 
cess. 

[5 it nut worth gettlag that informa- 
tion? 




LaSalle Extension 

LASALLE EXTENSION, Depf. 664-HR. Chicago. 111. 

Please send me. free of all cost or obligation, your 64- page, iLlusirated 
book, "Accountancy, the Profession That Pays," [elling about the 
profession of accountancy aod your iraining for success ia that field. 

Name, 



Address + + 

Position 



k m fa-,, + ,1 ,. ,-, + + + , Ctty + i fa , .... I 

Age. 




Iflji'il' fo fTifv'erhsrrff please ]ln'nNn1^ /Popular Mecftanieti 



POPULAR MECHANICS ADVERXlSlHG SECTION 



35A 




Adv 0 rtlc«Dt«nt* In t.bia ercttnni 35 cents per word, each insertion, minimiiiD ID words, pa^rnlila Ln advaiin 
To be inserted under proper classificatiDn Ln Juljr Lsaue^ eepjr ahould be- in our Moy Atll 

July Issue on June 1st 

Popular Mechanics Magaxine. KDD East Ontario Street, ChLcago, HHnois 



YOU'LL PROFIT 

By reading and answering the 
classified ads in this seetinn. 
Hundreds of opportunities to 
make and save money. 



Popular Mechenicf Ma^asinef 
20P £* Ont^firio Str^ett 
I//. 



CtntlemeTi: There la no ether pubfreotton like ihe Popular 3f*^ 
chanics. We AoUe been getting ordera fra-m ffeigia/rtf, France, Auf- 
tralia. South Africa, the PAilrppine faiande and many other c-oun^ 
triea too numerous to mention. Our average coat per adi:>ertiae^ 
menfCj uiAich appear in ^ovr publication ia ane^eighfh of n cent 
per reply, which is be-tter than any other publication lue ore doing’ 
bufineaf uritk. 



fOrlRlnal letter cn 
flic IQ [>ur oaicc> 



Very truly yeurPt 

PfAriO^AL TpAlL£Ji £Ql/fPAf£lVT CO. 



ATL’TOMOnil-E? 



TIRE?:. The tirW ttr^ protective prod- 
uct, Doens bUB? aervlelne market. AfflAS.- 
irifE acmcmstrftlloR veins taoLorists and 
truck 04'uer$- gales and sefVLClng in- 
Cteasing prienomenally. Attracting u-n- 
usuel alienticrn in U. 8. and forelen coun- 
tries. Own and ^ Tlrei: I^atLonsl 

gafetj ServlC* in yoilF city. Small cftpltU 
required. Write for copy ot PratlcnHe. 
TlrCS CorporstJon, T2fl North MlchiEan, 

Cblcago. 

MIDOET Racine book: factB, for rans, 
bullderE, drivers; track sliics. reeulatlonit 

f lcttires. epeciDcations, wording drawings. 

l.QO postpaid. SI. 15 C.O D ftay Kuus. 
Department 2«, Madlsonvilje, Cinclnhatl, 
Ohio. 

MIDOET Cars, parts, plans. CkUIeff 
dime. Derby Cars, Wood stock .__Ijlj 

FORD eosohne saVlne 

device. Si. wajert Co.. 3'425 NO. lOEh St., 

Mlitw aTikae. WLaconslcL __ __ 

mbOETSl Flans, parts. biiildljlB Kits. 
Modern designs, easily built, lovost, cost^ 
CataloR — containing lull construction 
taila latest sport raCers* etc. — 

25c. ClrCUlai^ free. Shipps MldEcts, ROK 

543-H, Ohio. 

automatic* Elthausl Rsa racelvcr on 
autpL ElimLnatlng Co. Fatented. Sale. 

HoUJaLff. Uruapan. Mexico. 

AlJTOMATIC SfiietJ control lor hydrau- 
lic brakes. PleeU report pavlnf Basotine, 
repairs. Bdjustmenta. preventinE aecidenta. 
Soon repays cost, *15-00 C O D. Ten day 
free trial. Money back guarantee, gell.^ 
On alght. Big proflu lor hustlina ^nts. 
^ook ._On.e_ Bank Street, rlcw York city. 

OllT Funiplng peeltii'ely eontrullcd. any 
motor. Mo rebotlnij dope Cff trick rlnga. 
Proven method. *l.M. E- Ferris, Hazel 

Park. Mich. 

SUPERCHARGING 1 Receive laboratory 
information, imialtatlpn, methods. C&m- 
plete Sl.CItl. Technical Advlaors, l!"H> Idlo- 
wood, Richmond. Vir ginia. __ 

NEW Discovery saves etUn increases 
pOfrCr, smoother performance. Pacta un- 
der B&C. Valuable information for dime. 
CommunitT, 621 HamllEon. Farrell. Fenna . 

IGNITION SopcrcharEer. Quick 
startinff. Wtl or cold. Miteaee. ivep. power, 
less carbon. Si. 25, E. O. Salca Co.. 321 
Broadway. New York. 



AfTO SUPPLIES AND EQUIPMENT 



FREE 1930 Wholesale bargain cataiokue 
auto supphes. Equipment, tools. Lcnc, 
11 S3 Bedford Avc., BfOOKlvn, N, Y, 

AIRLOCK Stops punctdtts, Icngihena 
tire Mir. Fully guaranteed. One tire tl fln. 
four *2.50. Airlock Labor atoG\ H60 H&l- 
lywcmd Ave.. Chlcaao . Illino is. 

GASOLINE Mileage gaiiffe. with electric 
dash meter, EcDitomEtcr., Plain, Wls, 



SAVE Half! Guaranteed reconditioned 
truck and autO parti. All parts, all med- 
als. make^. Catalog free. General Auto, 

?o0g-AA Cottage Grove. Chicago. 

MAKE Automobile poLfshi, etc. Our ten 
selected formnlai il.QO. Guaranteed. 
Variety Qompan?. Samj Andrew, Florida.. 

USED Mldset autos, molom. uarts aerv- 
lee. Direct owner prices. Lateei llata. 3ftc. 
S_h j gJW . BOk 5 13- &a nesvllk, Ohio. 

PLATING Outfila'ror auto parlor Ooo- 
nerc to a battery. No tank* used- Free 
pnruculars and proofs, GMometal Co., 
-Ave. J, Decatur, 111. 



AUTO TRAtLERJi 



BUILD Your own hoose trailer for less 
than tlOn. including factory built chassis. 
Plans and drawings, Stic. Hlldman. IhC., 

4Jft Irvin Ave., RocDister. Fenna. 

BDILP The famous. lor-Onst Jim Dandy 
Cabin Trailer. Complete plam and in- 
atructLons SdC. Plans to build the beautt- 
ful. streamlined Jim Dandy Cabin Cruiser, 
*1.00. Ttailer Builders Manual and cata- 
log of trailer parts, supplies And e4Ulpin.ent 
— aver lUD EnlercstlnB, lllustrateo pages, 
25c. ordef today. Batlefactlon guaranteed. 
Trailer Supply Co,, 4U-A Jackson at., 
WBUsau, Wisconsin. 



MOTOR CYCLES, DICVCLE^, HOTOIt 
i^COOTEHS, AND SUPPLIES 



LIGRTB Bicycle lamps. Os you ride. No 
batierio-'i. Dynamo, head and tall UkhtS 
attachments ChromiUtn plated. Complete 
I13.9B. Folder on request- B-tde safety at 
night. Ouerrlerl, 911 West Wellington, 
C_m e a b Oi. JU 

MCrTOHCYCLE Parts, aeoessorles.. Low- 
est prices. Llata lOc. Comiakey. 3052 Ad- 
dijon. Chicago. 

PERFECTED American made generator 
eliminates batteries for bicycle Lamps.. 
Many aaclusive features. Send for deserLp' 
five circular. Blke-Llte C-ompany, 18M 
Junction Ave., Racine. Wlsc-onaln. 

BEND IdC For new 1939 Handbook of In- 
formation. listing new and used parts for 
all niak^ of motorcycles 1 acoessorle*, bat- 
teries. Boots:. 622 East Grand. Dok Moines, 
I qwjj., 

ALLOY Pistons— Rnriey, Indian, Hen- 
dei^on. Escelsior. cioveland. New and used 
parts for less. Cylinder grinding. CAlA- 
iogue and wings pin lOO. BallEk, 1115 
Choitnat. 3t LOUi*, MO- 

REBUILT Motorcycles, all makes, new 
and used Harloy-'Davldson part*. Send lOc 
lor toLllletln. western Harley- Davidson 
■Pjjj j-?.! PI'* E. 1 $. Kansas Ctty. Mo. 

RECONDITIONED MotorcyolPt, New- 
used parla for alt mako.q.. Authorized Har- 
ley- Davidson. dealer. Whitman MOtorcyclO 
A: Guppiy Co., 405-9 Southwest Bl-yd., Kan- 
£as City, Mo. 



INSIDE Dealer prlcaa. DvemtOCked, (til 
model*, Indians and Harleya. Rebuilt, 
guaranteed. Dime bring* latest list- CraU- 
dall-Hlcks. Boston. Maas. 

BEND lot For Illustrated used mutor- 
CFCla catalog. Bargains. Loxgest Stock 
genuine Indian parta and molorcTclci, 
Indian Motorcycle fialcs. Kansas C ltJ; .Mb 
MOTORCYCLE Bargains, lOWeSl prices, 
bargain sheets for stamp. Motorcycle accca^- 
sorles. Ruchestor Rarley Dayldson Coot,. 
129 W, Main fit, Rochester. N V. 



AVIATION 



NFW I93& Illustrated catalog pf new 
and used Areartna. send coin. 25e. Avia- 
tion parachute, cost E3Cfli.!W. sUghtly used, 
bargain S4l.SU, Aviators lur ltni?d AUlt. 
Oast S75.QQ. bargain *19.50. FubllC Bport 
Shops. 13 NO, 16tn Street, Dept. M-1, 

Philadelphia P enna , 

PROPELLERS For airplane*. fans, 
sleds, iMSIed blueprint*. Catalog dime. 
Lorenzen Propellers, NileS, MLc hl Ban, 
HELICOPTER Aircraft— Patent ideas Ol- 
fered, Walter EUls. Nailanal City. Calif. 

PROPELLEHa. sled, airplane, Tllus- 
Itated catfllo* free Woodcraft Propellers, 

Dal^. Tysas^ 

AVIATimi. “How to got into." Send 
^ t 1 1 1 p. Meyer, Bqx- 9. Ham 'p.^teBd. ^N-_ Y. _ 

GET Into KvlAllon. Air tranaport pHata 
get Up to SEI,Q06 per year, mechanics CS.5iXi. 
L^rn at ihi* government approved School. 
Write for complete inlormation. Etato 
age. Lliicaln Flying BchCol, 2004 Aitcraft 
Building. Lincoln. Nebraska. 

aviation Apprentices. Good pay— T31f 
fLjtMre. Write, Immedla'tely. cncloolng 
stamp Mrchanli Universal Aviation 3erv- 
l*e, Stratlimoor Station. Dopt. E2, Detrcvlt. 

Michi gan- 

sensational Aeroplane ’With motor 
purchase. Terms. Prorrtllera. D9c up. tn- 
formatlbn. 25c. Universal Aircraft, Ft. 
Worth, Testa*. 



BATtERlEb. Gt^MER-lTORS. ETC. 



BUILD Wind light planL Complete 
plana and valnkble catalbC! IQc. Wind 
plant parts, welder*, electric fences. LeJoy 
Manufacturing, 44T LeJay Bldg.. Minnc^ 
^o ll*. Minn. 

twtlve Volt, tOd Watt, heavy duty mo- 
tor bu* genera Cars. Perfect candition 
iFaablr f-OT welding or windmill genera tors. 
S9.50 each f.o.b. Chicago. Other units in 
iloc.k. Stale Ignition SeridM, 5? Cullerton 
E_L , C hicago ^ 

^ISON Llfe-tlina Storage batteries for 
light Bpd poKOr. Eliminates acid battery 
dJ^aaes. Lohtf guarantee. AH kind.* re- 
built generating Ptenia, mnlms, and mls- 
cellaneou* artlclGs at bargain prices. Free 
interesting literature. T. Hawley Smith 
Co., Croton Falls, K, Y^ 
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POPULAR MECHANICS AUVESTISIKG SECTION 



A. <f. hftrtd-dKven. Kereiatea 

110 valts, Oflslual price Special 9 &C. 

Electric&l SAlvfcgf, Lincoln, 

Webr. 

EDISON Storage Isauemea Inr llsht- 
power systems, Non' acid. Odorless, (ll* 
teen year life, Five year Lincondl tional 
fuarantco. Eaiaaiiu In complete UgliUng 
systems. Low pi'lc^s. free Uliistrated lit- 
era cure, "Bee* Jay ' Battery Cc-, Sier- 
llDB Are., Yonlsers, N. Y. 



A!ft CONDITlONIVtr 



AIR*CONDITIONINQ OUtfltsi easily 
built! Home. wOTlt-shop. stores, offlccs! 
Enjoy "mountain air." year- around health 
and comfort. Compkte InstmcUom. Sev- 
en difTeient blueprints. 5- days approval. 
Return or remit 11.00. Servites company, 
efig-PM Madison BtiLldinff, Milvauitee, 

W li t c ansi n. 

AIR COndiilOnlrLi eabtnct. nltrVS, COOle 
lOOD CFM 15 des. on 3WJ ilw. Ice. litsts 
HUD.RO erected. 13 mo, use. jj" to 30” fan 
wheels and motors for ventllaClan. Texo. 
B04 W. 3rd, Cincinnati. Ohio. 

KEEP Cool. Larffo floor etaufl clrotllator 
Kitchen Ian 13”. SlS.Sb. Inierna- 
iional RnEineerlnfl, Inc.. Dayton. Ohio. 



ELECTRICAL ^L'PFLIK.4— EQiriPMENT 

RTRE Wartilns. Thcrin*il*tie eontaetor 
installs En bell wiring 50c. UnasHcmbled. 
3£c. Thermostatic metal 10c. baLcp. lOil 

Wells. Chlca ao. 

eLECTRO'SCRIBE^ Electric pencil 
Writes, engraves all metals. 11.00 post- 
paid. Details free. Bcycr Mfe. Co.. 4^15-K 

Cotta ge Prove. Chleago. 

ULTRA Vlpiet — Infra red. Dual ray 
health lamp. Two separate units in uni!:. 
Promote*, sun tan — vitamin ''D.'' Auto- 
mattc control. AC-DC current. 13.30 
postpaid. Details free. Beyer Mfg. Co., 
451fi-P C OttftgO QfOV C. Chl CftBO. 

ELECTRIC Pen. engraves hardest steel. 
Dollar prepaid.' Hudson Bros., East Syrti^ 
□UM, N. Y. 



CLECTBIC FENCING 



ELECTRJC FenCcr. tQ.7!i complete, 
QUdranlcCd. Agents wanted. Sentinel. 

Dept. P:fl49:^^iiclnrtatL_<^lo. 

Make Electric fencer. It's easy with 
our Simple plans, to convert Ford T cOiL 
No further costs. Complete plans 35c. 
La Jay Mfg,. d47 LeJay Bldg., Minneapollft, 
MEnil. 



WELDING AND BOLD BRING 



MAKE Soldering easy. Tin and solder 
any metal, even cast-. Iran, fnoC alum.) 
Money bacn, formula or supply ready 
to use sofl. Martin's Service. 1333 Potrero 
Ave., San Franciaco, Calif. 

NOTICE! Shop' men I Mechanics i Guar- 
anteed liD vplt ft.c- arc wetdef plana. Uses 
up to 5/33 rod. Easily bhUt for Ic-is than 
tlD 00. Qu&rapteed plans $1.M. Hansen 
Bros., Filer. Idaho. _ 

ARC. WELDERS, Build yoiir 'owR lia 
volt. 50-150 ampere welder. Inatructlnns^ 
drawings. SiOc coin. Hlldman, InO.. 453 
Irvin Ave., Rochester^ 

DODGE Arc- welder. 40 volts, d-C.. S3-3QP 
amperos. Positively no armature winding, 
uertifled in.'ttructive plans tl.OO C O D. 
11 . 13, airmail 13c eJttra. Welders CUtb Of 
America. AB-343S M-Mart. Uhicagn. 
fSpeolali All plans sold on money taacit 
guarantee. I f not sails ricd .) 

ELEI^RIC Arc welder, only 33c a day! 
Sensational commonwealth all-purpoee 
heavy dtUy. continuous operation arc weld- 
er. Ten month* to pay from profits. Han- 
dles alt welding— lightest *heot metal to 
heaviest costings, operates from electrli; 
ano^et. Complete, hathlng eEoo to buy. 
I El -day trial. Details free. Commonwealth. 
Dept. J^5 S, CtPCiruiftti . GhiO. 

ARC-WELDER. D.C., 35-6M amperes. 
Dodge cxcitBd. hutU from d.c. motors or 
electric trucks, mulea. aptOR. etc. LOW 
cost. Easy method. No rewinding plana 
$1 DQ. Wclden Club, AB-2432. M-Mart. 
Chicago. 

demonstrators, Electric arc weld- 
ers. MOhey-savlog- prices. Used bv the 
eo^-ernment. Trial and terms guaranteed. 
Hobart Weld ers. Troy, Ohio. 

GENUINE Dodge are- Welder too rawEnd- 
ing). Plana Si. 00. Welder* Club, AB-3432 
M-Mart, Chicago. 



ARC Welder bargains. Used, trade-ins, 
rehtals. demonstrators. WrftO fOT price 
Hath The Lincam Electric COr. HoPin 31, 
Cleveland, Ohio. 



HO VOLT ac. dc^ Electric brazing terch. 
Produces 3 Inch Game similar to acetylene. 
Complete $12.50. 110 volt aC. heavy duty 

arc welder, compieto S19.55. Apollo Mis. 

Go.. 31S U nion. Memphis. Tann. ^ 

T5^SH) ABJPERE’ArC iVeldcr’ffoffl. EJOd'gC 
generator. Complete plans and vaEuftblC 
catalog 35c. 100 Other genierator changes. 

LeJay hlanufacturlng, 341 LeJay Bldg., 
Minneapoli!, Mtmt. 

EEBDILT Electric arc welderB. all siat^' 
a.c. — d.e. euarantccd. Lqwe^E terms. Uen- 
ey-savliLg prices. Service Co., 3733 Cedar 
Ave.. Cleveland. Ohio. 

ARC-WELDING Outfit ‘Sl.25; Weld 
fenders, braze. tOldcC LBVrOW, 43GS-W. 
■Warren, Detroit. 

ELEGTitIC' Weldera. 110-320 *volt,' Yan" 
ooaled. can be used lor hours, $75.00. Box 
331, Hamiiton. Ohio. 



ENGINEfl, MDTaRS^ DYNAMOfl 



FLECTBIC Drill 13,07; shaver M.W; 
ID'' Dseillatlng fan f4 35; candid type cam- 
era $3.M. Home workshop topla, ^rgam 
pricelist free. Mailorder Electric Co., 3i3 
South Dea rbor n St.. Chica go. 

IMKE Money, rewind washing machine 
motors, auLp generators. Each booig $1.00. 
IDc cuin brings particulara. catalog of 
winding matcTiols. tools. Ernest Knight, 

LaSa lle, Illin ois. 

Bale — Small elect, motors, high 
apred. 1/25 h.p,, IIS volt, universal. Re- 
built— S 1.50 postpaid. MeConneLL 1519 

.E^wood. .Raejne. .wis, __ _ 

QOVERNOBS For all tnaltes auto' en- 
gines. Circulars. 30 days free trial. 
Gandee-Smlth Govempr. <45 F, 3rd St,. 
Lob Angeles. Ca>if. 

THREE To ten KVA alternating gen- 
erators. Moton. converters, Ciueen City 
Electric. 613 South _Gallfori^a. chirago. 

cTuARANTEED.'’ SlighUy usrf'i* WraG, 
110 volt, alternating motors ET.9Q. wilmot 
Auto Supply. 3347 3t. Fflul A VC., Chica go, 
BaROaIH — ' a Hp. motora, G& cycle. I 
phase, HU volt, like neW, guaranteed, S3.25, 
Bend check tc Erie Electric Motor Co.. 130 

Church. Buff ale. N, V, 

WINDING Data. 335 motora. single and 
Uirec phase. Prlee $1. Motor Data Co , 
Box T0I, Kansas City, Mo. 



MACHINE BY, TOOLS AND »UPPLIEM 



NEW Drill presses, wholesale orlee, all 
siB«. 'Write for ciroular Peerits.s Ma- 
chlnery, SUM E . 13 fitml, Oakland ,_Callf. 

KELLOGG Air’" compradors, jifl.OQ. Elec- 
tric refrigerators, $35. DO. Bench lathes, 
$I5.M. Taylor, lOS East IKnd Street, New 
Tone. 

X 5' SIDNEY Quick change lathe, 
three step cone drive, double hack geared, 
excellent condition. No. p GinclnnatL 
plain mlllerB:. Write fqr particulars. Gln- 
Ciniiatl Machinery A: Supply Company, 

333 E. aecon d SL, Gtncima tL Ohio. 

CONCRETE Building block machines and 
molda. Easy payments. Catalog free. Con- 
crete Machine Go., 5 Nortii Main Bt., 

Bt. Loui s. Mio 

REAMERS, Huge assortment. All new. 
first auality' No Junk. Money saving 
P_rlces. Shaw, Temple, New Hampshire. 

WHGLB9 ale” Pricea I ^ tools', suppiiea , 
motors, speedreducers, pumps, gears. Cat- 
alog IOC. Kostka, 234B-F Bautn Crawford, 
Chicago, 

BOUTH Bend 9" lathe milling attach- 
ment, universal niovemept. $9; threading 
dial Indicator, $3; circular free. Unique 
Manufacturing Co., 4307 He. Slat Ave., 

Omaha. Hcbr . 

Vi" &ET Berews $1.IH per hundred. 
fitern, 7401 Sangamon . Chicago. 

HAROAIN3, DcnioTuitrators. electric arc 
weJdera, guaranteed. 30 days trial and 
terms. tYrite Hobart 'WcldEr Exchange, 

Box M-6B4. Troy. OliiO. 

MECHANICS, Amateur, prDfe^.s.Lonal, 
handy hints booklet. lOe (coinl. S. Leffe, 
1189 Bedford Ave.. Brooklyn. N. T. 

CAarriHGa And blue prints lor taJlatAck 
turret attachment for henoh lathes — $3.5Q. 

JWIVhi! rn ^ Pox 63 , Covin g ton , Ky, 

POWER Hacksaw, three Inch capacity, 

$6 50. Mllb u rn. Box 63. CovtngUm. K y. 

TREMENDOtlB^ BurpluA of factory tools 
selling out. Drills, taps, files, hackR.aw.<;, 
etc. Send for free lists, include six centi 
postage. Travers Tool Co,, 2B4 Jackson 
Ave.. liong laland City. N. _Y' 

IS'' IS' SEBASTIAN OcbtCd'^hcBd motor 
drive Gold Beal lathe. Ekcellent condition. 
Write for bargain price. Cincinnati Ma- 
chloefy * Supply Co., 3jg E. Second Bt., 
Cincinnati, OhlOL 



BOAT;^, OUTBOARD STOTORS, ETC. 



KAYAK Construetidh kits. Hew desLenii 
In Ughtwelght canvas kayak.*! and Ganoea. 
Nine to fifteen feet from $3.DS to $3fl.5d. 
Also sold a'isembled. Mall dime lor litera- 
ture. Jamestown Bpecialty Co., Dept. 
Pfi38, Tltiisyillc. Pehna. 

SAIL Your canoe, rowboat! Complete 
rig Sis to $1^. Try-aall Company, Patier- 

fipn. Ne_w York^ 

""complete Flans and drawings lor 
building three, easily built, inckpemlve. 
speedy ’boata — aOc. Hlldman. Inc.. 4S9 
Irvin. Rochester, Penna. 

U-PGOT Inboard-outboard rowboat — 
complete plana May Rudder 3$c. Free 
boatbuilding catalog. Rudder. 15 Murray 

at.. Hew York. 

aTTENTIGNI 12' Kayak kit SiO.no! 
Request clreular. Playaks, Dedham. M:bss. 

BOAT Lights. New low prices. Litera- 
ture on requeijt Arlington, Sycamore. 

Illinois. 

CLEARANCE. Marine hardware, [AliltB, 
etc. Varnish, $1.39 gallon. Brand new 
1037 El to Ace motorg. $35, B5. Rend for 
Complete list. H. Fletcher, Palisade, Hew 

Jersey . 

FORD Marine converaEun parts and kits. 
Models A. B, V3 tdomsatic or foreign I . 
Catalogue 25c tcoln). Osmilhson, 3lPl G 

Philadelphia. Fenna.. US . A. 

FROFELLER3. Gear pumps, stuffing 
hoKss. bearings, etc, 'Wm. Baker, Fond St., 
Quincy. 11180$. 

BUILD A boat by the Welch By stem. 
Save on the ewt. Send lOc for 33 page 
catalog of boat*), motors and marine equip- 
ment. Welch Boat Company, Station K-l. 

Milwaukee. Wlsconain. 

bgaTA And surtplanftj, $1B.95 up. 
^rainu^ Rllt."' Trumansliurg, N, Y. 

FORD And Zephyr marine engines, ^nd 
IDC coin. Lehman Engineering Company. 
Newar k. N. J. 

BUILD 13*' Outboard rowboat 12' 
Kayak. Patterns, each $1.6Q. Circular, 
dime. Henry Bakewell, 44 BllUngs St.. 
LrOTFfil l 

ASSEMBLE Your own boat, Our finished 
knock-down frames and mat^als save you 
2/3 builder's cost. All types and Sizes, 
fiend 35c for big oatalog. Brooks Boat Co., 
Inc.. D4, aaglnaw. M l Cpj^ 

OUTPOARDfi — Save ti. Good used 
parts, all makeo and mnlels. Bargaliis re- 
built motors. Crandall HtCkS CO,, 959 
Go nimonaoblth. Boston. Maaa. 

COMPLETE Your o(wn boat with out 
pre -fabricated frames and materials. 
They’re diiTerent. Save 9/3s and costly 
mistakes. Send requirements for quota- 
tions. Iluntrated catalog IDO boata, lOC. 
Bay Glty BOAtS, Ino., Bay City, Mtch., 1$52 
Adams Bt 



BOAT Designers are hl^Iy paid profea- 
elOnala. Complete course M mall, f^talog, 
wesiiawn, MentvlllE. H. J, 



SrOKTING GOODS^ GUH^. FlKIflNG 
TACKLE^ AECEIERY 



BOWg, Arrows, raw material. Lowest 
prices. Lloyd Morrl a&n, Waldport. Ore. 

3. POO GOLF elute, bankrupt stock. Five 
club set $2.59. Lincoln Surplus. 1S3 S, 
Galena, Free port. tlU 

Camp fitove, RtvelulSonHnf. Folds 
20 s 10x4. Free circular, HqcreaCloniil 
Equipments Co.. LexlnEton Building, De- 
troit. Michi gan , 

GUNS. Binoculars, outboards! Lowest 
priced Easy payments! Catalog dime. 
Zepp elin Anns, FMO. Akron. Ohio. 

SWAP Used Sporting goods. tooLs. atc. 
Inf prma lien IflC. COs-Sldy, 45 IS Hunling- 
tcm. Covington, Ken tucky. 

NATIONALLY Known and advertised 
fi-shlng UtCkle *C bargalit prices. Catalogue 
free. Tackle filore, fla p City. lOWa. 

TENTS. Factory to you. Catalog free. 
Wllila Co., Evere tt. M ftSS. 

fly And leader mnlerials and tools. 34 
page list free. Caatliig and trolling cata- 
log fret. For 1D4 page general fly tackle 
catalog full of valuable dope send 3c. Paul 
■Young. BM5 C-fi Grand River. Detroit, 
Mich. 

ARCHERY Headquarters — $17 South 
State. Clilcago. Catalogue free. Complete 
instruction bonk 5(K. 

RIFLEfi, Shorguns. SatW, Colts, target 
pistols, air rifles, hunting kfliVte. binocu- 
lars, telescopes, pohcfl goods, badges, hol- 
Rters. etc. Barg&lh catalog 3c. Lee Bales, 
fOept. Wl, 35 ’West 33nd St., Hew York, 
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HUDSON Uay blankets, Indian bA5- 
Iceta, camp stov^^s. knlVOft. compa-i:9e«n otitr- 
door equipment. Free catfilo*. Hb^e Pur 
Co.H Busi P. Coopers MNts. Msine. 



FIELD OLASSE£»h telescopes 

MICROSCOPES 



telescopes. BlnoculAn. mJcroacDpEa. 

Free 1938 catAlog. Hobby Man. Jeffrmonf 


AL^AL Blainins pAn 3&C postpaid- Llab 
of atalna Iree, Stiumer, Ali We&C Broad- 
New York CltJ- 

LENia 'Kit— Makes a'' diameter 1i-lM 
power telcSCOlW. SI. DO iHJstpaid. Optical 
Worts. P M6 C, M l ] ton, Penna. 

FREE Inat ructions. Build powerful tel- 
Kcppe. AteiTUiC Q. BQ3t ai3. Flushlnr, M. Y. 

PXPEHIMENTEH^ASSOrtment 18 qn- 
mnufitcd icnsrj. Suitable telescopes, ml- 
croiiCOpeK. ete. SI. DO postpaid. OpLEiml 
Worts. PM6 A. Milton. Feim a. 

BUILD AP aatroiiDmlcal telescope. C&t- 
alocue free, John Pierce, Springfield, 
Vermont- 

TELESCOPES. MLcroaEopes, binoculars J 
1.5'^e bargain cataloE free. Efownsco^ 
Conipani~. S We&t B7tii Street. NoV Yo rt, 

USED Alierosonpes. bd nOculetr. astro- 
ncmicai tciescopes-^Boueht, sold, repaired- 
Sei]d JOt for iL&t, Rastouwen, P. O- floi 
a9^^ AtttAtsn iain, N,_ Y. 

TELESCOPES, Mlcro.'VOOPC!!. blnocqlara, 
mlneretoigy, ehemlatry. Catalor tree. 
Toeko. E^anaton. lUlndE, 



AXTiqirFS, RELICS. INDIAN GOODS 



SO TEXAS Arrowheada., :$].O0. Birdpolnt 
I DC. B qm mers. Btamford, Tekbs. 

J4W GOOD ATTawheada E3.DQ postaxe 
^Lid. Cjeorge Holde r, Olenwood. Ark. 

lOD GOOD $-0- arrowheads fE.T5. Gat- 
kafactlon EuaiantEed. W. B. Robinette, 
Facolet, E. C. 

IH GOOD Arrowhaada Catalox. 5C. 
H. Daniel. Hot Eprlnxg. Ark. 

INDIAN Relica, beadWPtk. coins. CUtloa, 
minerals. CatatOff Gc. Indian. MUKUm, 
NorthbrunJii Kansas ■ 

4P ASSORTED Arrows, tools, Gaskatch- 
ewan beauties, 43.25, Don McKtllup, 
Rcklna, 6ask. 



TAXIDERMY 



TAXIDERMY Supnifcs— Quality artjn- 
clal cy», teetb. genuine Jontui bcM form^. 
Tools, nvaterlalE, etc, Ererythlne lor the 
proETCssiiTD taxidermLst. Gcnd 10c for big 
lllustfhted r*tino0ue. Jenas Prqa., 1049 
Broftdwa;, Denver, Colo. 



DOA:^, VETfi,^ BlTiDi/i 



DIRDG? Get AntsrleaTi Canary Alaea- 
sinc monthly. Year, 41.00. 283&-P North 
Halabcd. Chicago. 

BT. BERNARDGi We want tbo name and 
Addre^ of every ;^rson who n Isver of 
food St. Bernards. A premium will be 
mailed free to everyone axiBwerinE this 
adveTti&rmcnt. Lake Manitou Kcnneb. 
WAtrous. Sfcsk.i Canada. 

PEDIGREED Babv doxs! Maney-back 
ruaranteel Dime brine& iilustraicd dc^^ 
ta|U, tioya] Kernels, H &, g, C hfljy. N, Y. 

BEAUTIFULi Pure wlilte police dOII4, 
AntiOilia Kennels, Most, N. Dak. 



POULTRY AND FARM f^CPPLlES 



BUY Goymnur chicks and see more prof- 
its this year. AA xtade Barred. Buff, 
White Hacks, ^eds. Wyandottes 66.90, pul- 
lets $9.95: ccH:;lEerels $9. Ob. Lexhorns 66 45, 
pullets 612.90, cockerels |3.00. AA nrade 
ji.ijo.ipo more. Free catalox. Scvjnaur 
Hatche ry, Bpx Sfl, Seymont.^lndlfti^^ 

DAVIS Chicles for broilers and layers. 
21 diJTerent breeds. Beaed Chicks. POUltS 
63 50^100 and Up. Free catalog. DavIS 
PauLt ry Far m. Route 34, Ramse y. Indiana. 

FREE CfitaloX dcEcrlhinx Oreetuiburg 
electric hatched cVllCiCS from big csff Chor- 
ouBlibred stwlr. Chicks, sened chickH, 
turkey poults 68.0D per 1Q9 and ui>. Write 
OrefnsDure Hfilthcry, Bos 40, Grwnsburff, 
Indiana. 

MAKE Money ralsLnff poultry. Alwsyi A 
demand for exgS. Read Ainarlca'a leadine 
poultry magazine, learn how others suc- 
ceed. Il-M for 5 years; 35c lor 9 months' 
trial. Foul try Tribune, Dept, E-93, Mount 
Morris, 111, 



TEEES^ SHRUBS, ROOTS, HERDS 



JUST Outf World's greatest ' ‘HerbaUst 
Almanac." Beautifully tllustrULcd In nat- 
ural colors. Contains Over 200 did-fash- 
loncd herb medicine rdcipes for home use, 
iDc postpaid. Worth dollars l Botanies, 
145 W. 112th Et., Ghlcasci, 



FARMS AND FARM LANDS 



FARMS That tray tn the Great Northern 
Railway axTidUlturel empire, MlnbCsOta, 
North Dakota, Montana, Idaho, wa^mipg- 
ton, Gregon. Fertile black soil, high pro- 
duction crops. Brain, fruit, vcxctablcs. Iced 
and livestock. Many kinds of farms for se- 
lection. Write for book on state you pre- 
fer. E. C. Leedy, fJept. 657, Great Norih- 

^rn_Ral|way. St. Paul . W mnefiota^^ 

SALT Water farm, aUitd beaoh, 40 hcirN, 
handy village nod cannery, ideal spot for 
farming and salt water sport-i; SQd ft. 
beach, IS acres tillage, lot wood, fruit 
cozy 5- room liome, other bldgs., beauUlul 
fjbade; only S13D0, down; picture page 
64 ilUiati-ated CAtatog 36DD bargains, nca, 
Btrout Aa'T, 255^F 4th Ave., New York 

City, 

BARGAINS In land! Where crops are 
dependable. WaahlngtOh. Minnesota. Mon- 
tana, Idaho, Oregon and North. iDakcta. 
Literature, impartial advice. Specify ktate. 
J w. Maw, 119 Northern PAClfle Ry., 

fit, Pa ul. Minn. 

WANT To hear from Owner of property 
for .sale or trade. Details free. Real Estate 
fialcsman, Dc !tk D . LI nc o] n . Web r. 

40 ACRES," Near White" River, unim- 
proved: poultry land. $175, 65 down. 65 
monthly. Free U&t and literature, Hub- 
bard, 216 Grossman Bldg., Kansas. City, 
Hans. 



FROFIT.^ELE OCCUPATIONS 



M. M. earned S297, three weeks, rttlslng 
mqshrciotiis in cellar* Rkcepticn at . but 
your collar, shed perhaps suitable. We buy 
crom. Book free. Utdt^d, 3948 Lincoln 

Ave.. Dept. 66. Chicago. 

RABBIT Raising. We pay to $7.60 each. 
Catalogues IDc. Rabbi trlOE. Bowling GrEcn, 

Ky. 

"$aS WEEKLY From 3 hours homework," 
204 other moncymafelrtg plans. Particu- 
lars free. Blamrord, ^6-F RlvcrcidB 

P£] ve. New York. 

"RAISE Frogs [" We buy! Goad prices 
year round. Small pond starts yuu. Free 
book shows sketch. AmerICAn Frog Can- 
ning, New Ozleoru, LpuiiUanB, 

WANTED Ori^fial pOrms, sengs, for 
immediate confltderatioii. Send poems to 
Columbian Muaio Pubhshera, Ltd.. Dept. 

FC6. Toronto. Cati. 

RaTB. Raise albino rata for research 
laboratories. Pair breeders li.M. Details 
Stamp. Thompso n, n^«. Mitm. 

MONEY In minks: Wild minks almost 

entinct. Extra dark ranch- raised pelts 
bringing up to kSO. Spring Iflta pelted In 
fall. One to ti i Fi litter. Easy to raise Irr 
back yard. Lew peo wnd feed cost. We 
train you. Pedigreed Yulto-n and Eastern 
breeders $90 up. Term.q, fiend IDC far II- 
Justrated mink book. Washington Mink- 
ery. JB ok 97, Kelso. Washington. 

TRY Window-sill farming, it paya. 
California Earthworm Farms, Highland 
Park. Los Aneelog. 

PUB Farm lug — Profitable business. 6(k 
book, now 35c- Pqr Farms PublishinE Co . 
Karcadc, Utica, N. Y. 



SOILLESfi Plant culture. Raise toma- 
toaq, -pomoes, no wen . etc., in shallow 
tank of water containing 21 ChOmioals. 
Tomato vines 30 feet:, baar for year, 2D 
pounds per vine, quality better than 64ll 
gnown. Instnictlons, formula tl.DO, 
Purdy 'a Chemical!. 1952 E. siauadn Ave., 
LoS Angeles. 

RABBIT And Cary Ma«&7ine and Illus- 
trated book 10 cents.. Monthly lor one 
year 35 c ent!. A Stahl, New City. W. Y, 

WE fitart you In business, furnishing 
outfit! and instruclioxu, operating Spectaj- 
ty Candy Factory hOUiO. Men and wumen, 
earn $25 up to SflO weekly, all Or spare 
time. (OUr 29th year.) Booklet iree. 
W. Hillyer Ragsdnle, Inc.. Drawer 62, Bast 
Orange. W. J. 

RAI&E Rabbits and Cavles For us. We 
buy at top prices. Complete details in cat- 
alog. eontract and maglWlllC. 10 Cents. 
StahL Bok 1. Holmes Park. Mfl. 



FREE Booklet describes 107 plans for 
making 63D-S100 weekly. In home or OUlce. 
businees of ygqr ovn. Elite Co., 2l4 Grand 
St., New York. 



COUNTRY Drives or movlea afternaons! 
Work atomlng.q. home. Ho canvassing I 

FqIJO-H, Station D. Log A n geles. 

Raiding Jumbo fross. imoresiinB. Biff 
future, Fenmles lay 10.000 egJJS. Pr« lit- 
erature. American Frog IndustrLea. Bbk 

336, Rgyne. L a. 

DIME Brings copy National Mall Or- 
der Newt. Box 1 773PM T, Roanoke, Virginia. 



BOOKfi, FPRIDDICALS. nCTURBS, 

PGflTCARDfi 



MAGAZINE Gqbscrlptlana, Attractive 
flub ptJe^. CastellazzQ, 3117 Redwood., 

Oftklftnii . calif. 

BOOK3 — Blx cents each postpaid- iUiit 
free. Write P. Oeleer, 663fl North Maple- 

wood . ch ieae o, ill. 

HUMAN Efflclency. Let this attractive 
76p'. book help you do better work. 61. 

Ghertter , 9 76 Weber, Pomona, Ca lif. 

YOUR Favorite magazines — Half price. 
Catalog. IDc. MflgaElne EkcliahEo. Base- 
brie. San Bemaraiiio, ctiif. 

Rare Antique bouks. Gome two hundred 

years old. List, ton cents. Friday. StreALoir. 

III. 



GAMES— ENTERTAINMENT 



FLAYS. OpelCttfiA. mufilcal comedies, 
complete mln^lrel first-part! with sobtr 
program^, blackface skiu, vaudeville acts, 
moDPlDgE. dialogs, reciiatlon.4. Juvenile 
plays and songs, musical readings, enter- 
talmnents, make-up gooda. Cataloa free, 
T. fi, Denl!on Sc Co., 203 N. Wabash, 
DepC. II, Chicago, 



MAGIC Thicks, pustzLEs. 
JOKER NOVELTIES 



YE'NTHILOGUlSM-^''H0W to Become a 
VentrLloqulet:.'' i3 simple lc!sons. Anjone 
can learn. 2$ cents poctpald, Darvill. E4 
McAllister Street, San FranEisco, Calif. 

aVENGALi Magic decks, magic, marlc 
cards. Joker's novelties, poi^tes. World's 
largest manufacturers. CaiBloa describing 
366 Items tree. Adams CUDipam^ Ashbury 

Pa rk. Nf. J. 

LARGE Illustrated magic catalogue 25c. 
Lynn, Midland Avc... Faram us. N. j, 
FREE Tricks I Join Mfteician*““Pratcx- 
nltyl Monthly magazine, sample I DC. ITI- 
Tcrnational Magicians, M o unt Marria, l|], 
JUST Off Che press! Out largo ‘dBiaiag 
of magic for everyone. Prom the beginher 
to the professional magician, fiend 35c lor 
,vour copy. Chicago Magic Co.. 23dd N, 

Maaoit Aye., Chicago. 

BEND Btamp for unusual magic list. 

Wallace. Dos 1D5. Durham. N. Car. 

!5c, Whoopce-Scat; Danclng- 
FlatClifteri Poo-Yu-Too; Mrstery-Pig; 
seventeen novelties package. Leonard, 161 
Greenwich Bt., Hew Yo rk. 

VENTRILOQUISM, complete ituslruc- 
tlons and dialog Sl.DO, IlluJitrated puppet 
catalog 25c. Frank Marshall, g37 Ng, 

State St.. C hiOftjO. BL 

FREE I Magic catalog S4D trlck.i'. Amaiie. 
Mystify friends. Write today I Lyle 

EmuKlaa. fitaHon- A-S, D al las, Tc;tas. 

BE A magician. t^rge profeaalpnat 
magic CAtalOfUe of latest trlcka 25c. Ca^ 
paid for complete Tarbell magic courses. 
Write, Ireland, C-1D9 North Dearborn. 
Chicago. 

EARN Money in nny crowd. Call namea 
of strangers, tell unapaken qucJlLons. PrC- 
fe^onal course mind reading, spirit writ- 
ing. etc.. 61. Henderson, Bux 341. Ban 

Bcmar djnO;^ C alif. 

LEARN Ventriloquism . 3c stamp brings 
partlculara. Smith, 125 N. Jefferson. 

Peoria , III. 

LARGE Professional magic catalogue, 
3Sc. Holden. 3 3Q W. 4 and fit.. NCW York. 

MAGIC Cotaloglle. latcsE tricks, lOc, 
Frank tsne. Little Bldg., Boetoh, Mass. 



BARE COINS 



OLD Money wanted. Will pay iion.QD 
fpr 18H4 dime. g. mint. SM.M for 1813 Lib- 
erty head nickel (not buffalo). Hig premi- 
um! paid for all rare cctna. fiend 4c for 
large coin, folder. May mean much profit 
to j-du. Namlsmatlc Co., Dept. 26, Pert 
WofLh, Texaji^ 

UNITED States coins at bargain prioc!!- 
3c piece aud newest 1938 selling price list 
I DC. Em. Cohen. DOX 3M 7. Cleve la nd. Ohio. 

33 COINS, Bills,' tokens, 25c. Otto Odde- 
hon 06E9. Kfti ijft! City, Mb. 

2D DIPF., Pdne onins, 25c, fil.ihoH, 566 
F. nth, Kansas City, Mo. 
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POPULAIi MECHAinCS ADVERTISING SECTION 



BO£f& BpecLmcnfi 1909 worth |10. 
buy certain cdnj, commdifi and rart. 
Others ifQrth t 4 $Q 0 CAt certain isv 4 'i 8 ^ 
Indian head cents tlQ4 caeh; dimes belore 
13S5, $450; Liberty head nickels before 1914, 
$3D0; large pennies ffOOO: encased m&tasc 
EtamiB, tl3; half cents, $21S; half dimes, 
$17$; quarters. S30Q: Iractinnal Currencies ; 
paper money; gold dollars. SI. 500; culdulal 
cedna. $300: silver dollars. $4,000; 1933. 50c. 
$4.00; lart-igh ealca $165, etc. Only certain 
coins vortb lop prlce.^. but ethers have 
premium value loa. Send lOC today fbr Il- 
lustrated loss buln boot, before sending 
coins. Natloinal Gelci Oorp., <30>. Dayinna 
seach. f'lonaa. 



FREE Coin Or stamp list, Huaaman. SOT 
South Seventh, St, Louis. Mo. 



3V±ti COIN And note lOc. Maurice Oould. 
T3, BrlEhtoh. Hass. 



AMERICAN Coin manual 50C. OetlUUgr 
BOX 250. rthaca. N. Y. 



13 LARO£ Cents $l.l5i. Radtke. 50 Dale, 
Ftochefiter. Mew Vqrk. 



50 OLD coins, all dirrerent, sl.oo. lOO 
dEJJcrent CPlbS $3.00. 20 dat«4 larre cents 
$2.00. Trade dollar Claud l:3crmEy, 

Box Dallas. Texas. 



NEW, Old money wanted. Send dime 
for latest buyfne booklet, ll^c lor ssUing 
hat. A French, a. D. 1, Troy. N. Y. 



IlfDlAN Head pennies wanted- Send 
IPC for buying list. Cee'fl Stamp Sc Coin 
Shop. SID North First. Phoenix. ArleOha. 



COMMEMORATIVE Half dollajE. Lin- 
coln. Btone Mountain, Orcson. TcKas, 
Cleveland, Kentucky. San DIebOi Long Is^ 
land, $1.50 each, illustrated catalogue 
Nu. 14. SSc^ Norman Shultz. Salt Lake, 
Utah. 



t&.dO XQ $2S4D.DD Paid tor Tare coins. 
Send 10c for 1929 newest page lllostraled 
coin buying book. Charles Fisher, O) 

Cjiftgirir i Fa lla.. . Ohio.. 

j^EE! ParelEn coin, bahknote, and 
large llltutrated coin oatalofue. send ae 
pontage. Coin approvals sent. Tatham 

ColncQ, Sprl mj h eld- 12$, Maas, 

QET From and pleasure in. collecting aid 
coins. Send l&c for 66-pa$e lUuatrated 
coin catalog. You'll be delisted with It. 
Send for It now. B. Max Mehl. 3TQ Mehl 
Bldg.. Fort Worth. Texas. Larseat rare 
edn eatablishme&t lb U. S. Established 
3$ yeara. 



15 TO $500' Each paid for hundreds of 
old or odd coins. Keep alt until puated. 
Many very valuable. Send ID cents lor 11- 
lUatrated Coin Value Book, 4x9. Guar&h-^ 
teed buyloc and iciling prices. 31 yean In 
bustneu, coin EKCbange, bok 5, Le Roy, 
H Y. 



RARE U. S., foreign oolns, war medals. 
Catalogue lUc. Mengelle, Colorado Springs, 
Colo. 



UNITED States. Large cent, 2c bronze. 
3e liLCkel ahd bargain list, 23>e. Eleven 
dates large centa, $1. Oeorad P. CoOlii Co., 
Augusta. Maine. 



STAMP COLLECTING 



FREE— New Nicaragua commembratlvefl 
with I93S Panama Olympic airpost set lOc 
p^lua guneraJ approval^. Wehreli, $T3 Main, 
Passaic, New Jersey. 



C. S. Comm. 35 dlfT. SOc. □omlnlcan 
Hep. 15 diJT. IOC. FauTs Stamps, 4SA9 N. 
Mobile^ Chicago. 

UNTTEP StatM. 50 obsolete varieties 
fcataluKS $3.501i — $0c. 50 dlUerent com- 

memoratlvcs — 40c. Approvals. W. Tor- 
gesen. Teancck. N. J. 



THE Stam.pt of Austria. Now that Aus- 
tria is no longer a nation th« stamps from 
that cooinEry will go up by leaps and booinds 
for two reasons. First, the demand for 
Austrian atamps has become terrific over 
night, (rpcn Austria nothlDE will 

be shipped due to exchange restrictions. 
Fortunately, we have on hand a MrgO sup- 
ply Of all Austrian stamps, both singles 
and aet^. and will send same '"on approv- 
al'' at our old pricea u long as they last. 
One of the au^tandlng Austrian sets Is 
the war issue or 19 1 5, Nos. Tnejje 

stamps show, respectively. Infantry on 
hring line, cavalry in Bction, AiLstrlan 
slcgc run and Austrian battleship. We will 
Send these 4 stamps mint In excellent con- 
dition for only lOc to approval applicants. 
Approval Headouarters. Globus Stamp 
Company, 308 Fourth Avc.. New York City, 
Dept. 301. 

prodigious' Glftl Fantastic indo- 
cnina, German state, savage Somallcoast. 
Perak. Selangor, Semollan. bl colored 

Banana airmail, BioerlA. Absolutely frae 
with approvals t PoataBS 3c. Baxon Com- 
poj, ^ept 55, Albte Bldg.. Brooklyn, 






THE World In a packet— IDO diflerent 
Stamps from IDO diBenent euuhtries. In- 
cluding Abyssluifl, Afghanistan. BtupcI, 
Falkland. Zanxlbar, and others from Af- 
rica, Asia, South America. West Indian, 
etc. Our pramphlet which tells ''How to 
Make a Stamp Cbllectl.an Properly,"' to- 
gether with our larBU bargain list of al- 
bums, jiackets, sols, etc., all for only 30c. 
queen city stamp Co.. Room 3d, S04 Race 
0t. . Cincinnati. Oh|o- 
SOO DIFFERENT iCatalof value S4.D01 
and packet htngw!, lac with approvals. 
Scarce paw triangle Included free. Wgh- 
land, 151g-V flum et , Uti ca. N. Y. 

139T GRANDE O^ore island. Liberian 
Bongo antelope, rare old genuine Baden, 
Turks CoJeoa, |S U. B.. British Colony 
map stamp, etc. EverythlhB 3c with ap- 
Vikine, l-z Hanson Place, 

TQokiyn, N. V, 



FALKLAND Cartmation Rc fColnl, com- 
plete UDUSed. Nauru corohatiou 39d (coin L 
complete unused. Approvals.. L'Amerlque, 
22 ISA West Cherry. Milwaukee. ■Wisconsin. 



BUILD Your collection economically 
With ''personal packets" asEumbled 'bo your 
order. Send for selnetlmt sheEts. Mitdhell. 
Box 33. Jersey City. 



FREE — Twenty beautiful commemora- 
tlvOS. Approvals. Louis Morrison, East 
Elbou. Chester. Fenna, 



ROUMANIAN Boy Scout Issue set of flve 
unused stamps I be to approval applicanta. 
Bn r Lon, BalUinore, Qhio, 



REMARKABLE Offer I 100 stamps in- 
cluding commemoratlves. triahgirs. air- 
mails, pictorials, oolunlal^. a]| only Sc to 
approval appifcants. Leo, 883 North Mar- 
tel. LO« Angeles, California. 



DIAMOND Shaped air mall — Dig packet 
IDS all diEerent, moluding air mall, com- 
memorativefl. Congo. Epirus, Manbhukuo, 
etc. ; set of two ex-Klng Edwards end Costa 
Rica diamond shaped air mall: scarce U. B. 
telegraph, cat, 3gc: pkt. British Colonies-^ 
Gwalior, Hyderabui, Silver Jubilees; big 



lists. Everything fer 5c lb Approval appll- 
rants. Send today! Mystic Btamp Co., 
Dept. &Q. Camden, New York, 



390 DIFFERENT Including fine United 
Btat«. Canada; oommeincratlvcs. old is- 
suas. airmail, l5c, Rlcbcrt, IS? Plnc, Jfif- 
«« City. New Jersey. 



FREE! Packet and prcuUUIPS With 3U 
Mrb approvals. Haskins, 'IDI Monroe 

ap okanc. Washington. 

FREE Treasure packet, 3e please. 
mocto Btamp£, 'Kitchener, Ontario, Canada 



ILLUSTRATED Album. BpaoeS 4000 
stampsT to approval applicants 3th:. Swan 
Btamp a, $04 Swan. Dunkirk, M. Y. 

FIFTY D. 8. before 19 13. I5C. BOS 775. 



Poaca City. Okla 



exchange Stamps, postcards. Uni- 
verae. -^'Exchangers." 'Bry 336 pTB, Paris, 
FraDOe. Partfculara free. 



SG1JVENIR Hint sitleets: Tlpcx 22c. 

a.P.A, 13c. Byrd 4bc. PutMI, 137 Sterllllg 
Street, Brobklyn, New York. 



save On Stamp purchases! Details 
with premium iQq, Aaron Grove, 306 
Blanchar d, Be atti e, Washington. 

IS DIFFERENT United States oommem- 
nratlvBa iDc <dlme) to approval applicants. 
Blue Grotto Stamp Co.. Flint. Mich. 



BOYS — Join our organJtaiiOn. Earn 
stamps and cash. For lull dvtalla address 
Suick. 17393F Kentsijcty . Detroit, Mich. 



8 AlRMAIuB From Syria, Lebanon, 
Guatemala, ett. and 5$ othersH 5c to ap- 
prnvai appLIcanta, Barker, Bgx 4$8. Ban 
Francisco. 



ECUADOR Darwin cemmemorath'e and 
Ceylon pictorial sets hve cents. Approval^. 
Far Eea6 Stamp Co., Box 2154. Houston, 

Te BOS, 

HOKDliRAB Direct to collectors! Fa- 
mous airmail commemorating U. S. Con- 
etltutlon 33c wutage paid. Pricelist free. 

Honduras. 

i^EEi 12S Stamps: to approval appli- 
cants sending 5c postage. Quality Etamp 

J' TVffle woQd, CoioradQ. 

GIVEN, 25 French Colonies, 4c with 
penny approvals. Lefae, Chowch llla. Calif, 
UNFICICED! 19D U. S. ravenuft on'd'bc- 
uments — lOor 1.IW9 — Vanvoorhla, 

Hyndman, Pen n sylva nia. 

U. S. Mlsaioh mixture 40c pound post- 
pald. Reed, 415 Grove, EuAt Chi^gni 

Indiana. 

8D DIFFERENT U. S. ocmmeirkUrLiiiTra 
SI. 09; surprise sift. Clark, 1812 Dial, 

IDO DIFFERENT, 9c To apprnval appll- 
cants. Fllmer. l-flB . Balida, ColoradoL 

MY Bargain aiwrovala sent lor 3c, 
Olivo A]vw, Guadarupe, Call!. 



m DIFFERENT United States 40c. 
Rellter-lmhollr. HI West Jacksg-n, Ctil- 

oago. 

CANNON] set of atampg ahowlitg can- 
non. flri^ squad, cavalry charge and 300 
other dlnerent stamp.1, only IHIc tq ap- 
proval Applicants. L. H. Reich Stamp Co.^ 

4ft47 KenmOtc. ChicagiJ. 

DIME Brings Costa Rica's imperforate 
triangle. Blocks; Ikata, Win Burbank, 

Hanovar, N. H. 

BEBT One cent a'pproval^ in America- 

Etvtn Stanton, Klanuc._ CooTl. 

CTIiNA'TOWN'Souveiilr and 125 dllTer^ 
lOc. A. 65 M. Hams, 5M 37lh Ave,, Sail 
F'ranclsco. 



FREE 35 World-Wide approvals sent. 
George Talady. New London. Wla. 



THIS Ad and I DC is wortn 25c on ap- 
gro valg. Jack Reed. HoutidaHi Penna, 
BRITISH Colonials. Newfoundland su- 
perb Stamps and cover.*;. Let us All your 
spaces. Referenoa please. No. 132 Gran- 
ville Fferry, N.S. Canada. 



WE Buy stamps. Send description first 
Leslie Stamp Go., HaverhllL Mug. 



15 U. S. COmmemoTauvrs 10c. Approv- 
als. Leader, 1550 Seward. Detroit Mich, 



EXCHANGE DupUcatea the new way. 
Particulars Incc. Gage. Arcade RuildinU, 
Pasadena, Calllornla. 



1939 REVISED Stamp annual Irco. De- 
acribes and Illustrates albums, j^upplles, 
United States, coronations. British Colo- 
nials, Canadisus, foreign stamps. This 
ftlty-pOEe catalogue free. Gray Stamp 
Company, Dept. P.M., Toronto, Canada. 



25D U. 3. lOc with approvals. KlUam, 
lOQ Onondaga Rd..„ Syracuse, N. Y. 




UNITED States approvals 1 Lowest 
prices J Adult collector Box 522, Minne- 
apolis. 




ECUADOR’S Constitution Commemora^ 
tjves, loo others, itm. Distinctive approv- 
ata, Ivoudlawn Stamp company, 19 ^ W. 
'Mulberry, San Antonio. Texas. 




HERE la Spain a Completa Columbua 
Qapta Marla set. Eight siiip pictorials, 
only Sc with approvals, RtB'Al Stamp CO.» 
BuX 5944. Eaiuas City. Mlaaouii, 



CGBTA Rican diamonds, tij angle, alr- 
malla — 3o. M, Surovcik, 5343 South Fair- 
field, Chicago, Illinuda. 



EARN Cash, stamps. Sell my approval 
bmlts^nickel packets, ElUaon. 3841 WMt 
37th Street. Brooklyn, Hew York. 




NOMaD "Bonanza'' — surprise packet 
■with stamp treasures galore, odd xhape^. 
fOuntrlea, bIegs. Free to new approval ap- 
piieanto sending 3c postage. Nomad Stamp 
^mj^ny. Flint. Michigan. 

IS AIRMAILS Airmail, U. S. approv- 
als. Ocorge Davis. Webstfr, Mass. 



LARGE Columbus triangle and fine 
packet of 55 dlNercut Stamps including 
valuable coronation stamp: odd Turks Is. 
and Leeward Is., birds, ahlpa. etc. Only 
5c to approval applicants, Potomac Stamp 
Co., Dep't. lOS-C, Washington. D. O. 



COMPLETE Set (13) 1933 mint blocks 
only 15c With approval^. Max Fyka, 311S 
PUHerttm. Chicago. Illinole. 



CASH For stamp coUsettema, ftccumula- 
tiotna. Jennie Craves. Phoenix Buildi-ng, 
Holyoke, Mass. 



CH£aP£ 8T Market for African jftnmtH. 
P. C. Baumann, Box 340. Johannesburg, 
South Africa. 



SPECIAL lOOO All dlUerent stamps €Sc, 
Dutton Elker, Anahoiu, UaHfornia, 























POPULAR MECHANICS ADVERTISING SECTION 
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tJUITED Minmejriflrfitive $ia«, 

five tlin:«r«Ilt. SS.OO. S. Kcepiwl, Mrrrltt 

FREE: Si&kn'r "wft'lipt, VJth 

FrdnCis Thics?. 105SG AD£UC Ave., Lo<3 An^ 

Mclea. CflUf. 

WHOLESALE Larpe approval 

soiectioci stamps, ic «ncti. Harlan, 

Sotithi Clilc agQ. 

2S0 MIXED World-Wide, 3c. Stamp Club 
JjlEaratiire lice. ApprPVAlS. Lntlal, 91-Ol'S 
loand &t., RldhtnOAd Hill. W ew Vork . 

60 DIPFERErtl' United States 20e. Ap- 
pfp val s. D ew ey, 1265 Broadway, York. 

sS" DIFFERENT Canada 3c tP approval 
appIleanLa. Maynard Sundman. DSS, Bris^ 

tol. Conn. 

JOIN! World -wide ataniip cLuO. Send 
stamp for drtalla. Btur-Mor, Bok 33. Flint 

Btatlon. Fall River, Ma -^a. 

STJPER -WONDER Pacltel oEcrfd. con- 
taining 60 diiTerEnt sLAtnps from Arghan- 
Jslan, Tramijordarda, North Bgrnep, Man- 
chukuo. Sudan, Guacteloppe. Iraq. Sara- 
frafc, Frentll and British Colonies, includ- 
ing natives, heaats. ships, cto. Thi:^ entlro 
packet lor DDly Sc to approval Applicants. 
Bln Illustrated llatt tree. Kent Stamp 

Company, BOH 37(01, Brooltlyn . N. 

1000 CANADA Sl OQ. Wonderful mlit- 
ture. Canadian PhLlaLelLsC. 1Q84 Drum- 

mond, Montreal, Canada. 

T TRIANGLES lOC. ADproval.i. Oald- 
man, lU-H Jerome Avenue. Richmond 

HJIl^N. V. 

WA*NTEIJ You to know that many for- 
clgn 4 sovcrnments will sell mint stamps by 
mull. Some over flfleen yeara old Many 
cost A fraction ol a cent. Information, 
procedure and address ol more than 150 
govern manta lor tl.oa. Rosrbraugh, 

Lyons, N. J. ^ 

CHINESE A Irma LI, ets.. 5c. Southwest 
Stamps, 7ST Story Bldg,^ Los Angeles, 

CalH, 

SENSATIONAL CHferr Real old United 
Stales stamps- ^6 dlHereot before 1900 
lUC- Approvals Included. Franklin, ZS5 

Fran klin, Rochester, N. V, 

fit)6 DIFFERENT Foreaan 3Dc with ap- 
pro^'alB. llccht Co., Bello Flninc 3. Iow a, 
7 DIAMOND And triangle atampE, lOc. 
Approvals. Oaydos, Bps 133, Kenosha. 

WlS^ 

T^EB Particulars rare etamps, Cotlec- 
tion economy, b qi ig 3 . Pp mQTiB. c alif. 

lOO U. S., ComrnemdrAtlvra, airmails, 
Vlrglii Island, eihiree triangle, only 10c 
tnaillng charges. < Approvals). Gelburd 
Stamps, IIM Gerard Ave,. New Vgra. 

Free 31 Q United SLutc« slump, with ap- 
prgvuls. Postuge 3C. Petersen, BbX 3D0, 

St. Paul, Mtim. 

"■GOYA Nude Sc to approval 

ftjjpileanta. Jew ells, Tama qu a, Penna. 

COSTA Rica triangift. 1 . etc. iree. Send 
murn pgato ge. Clyon. Clifton. New Jer^. 

NEW Rivera nudo Stump 1 WorltTs lUrg^ 
cst triangle 1 Congo, Sudan, South Sons, 
hlcolors, pictorials and many others. Only 
3c with approvits. Cactus Junior Approv- 
al. 0OK IB7D-D . Tucson . Arliona. 

tVORLD’S Smallest airmail, free stamp 
magazine. l±.t)0 U, 3., animals, hlrd. train, 
Indian, airplane, commemorative^, scarce 
EtBmps 25 countries, 5C with approvals. 
Capital Stami>fl, Qctht. PMT, Li tile Rock. 
Arkansa s, 

AT I/IO catalog. U. S., British Col- 
onies. MeyerowllE, 1756 Y 70 streot, Erook- 
lyn. H, ¥ . 

VALUE EKlraordlnaryl 100 dlllerent 
U. S. fitampa, Tola] catalog value ov«r 
33.00. NiOe clean Oaples. none damaaed. 
65t l^t^ld. A Oirovo, 30€ Blanchard, 
flea_U]Q,_ waxhlngtoh. 

FREE. U. 3. tl, 63, S4 and 35 stampfi. 
Unbeatable U. 5. approval;, NelsOh, 78 E, 
5th St., Bt. Paul. Minn. 

FREE — The Stamp Finder! Our new il 
past edition., fully lllmitrated. which will 
enable you to itutAntly identify all dlSlnilt 
istampa.. Also line packet ot odd and un- 
usual atampn from Bosnia- Herzegovina, 
Monaco. Patiala, Cyprus, etc,, including 
maps, ships, animals and strange scenes. 
All free to approval applicants inclosing 
3c postage, Oarceloti stamp Co., Boi Odd. 
Calais, Maine. 

NEW Irish souveiur atainps. A set of 
beautltul and interastina souvenir stampa 
has been Issued by Irish. Hospitals' Trust 
Ltd. A specimen sheet of 34 of these 
stamps may be Obtained free Of Charge on 
applying to I>ept. P.M. Mr. J, O' Sheehan, 
2a Eartsfort Terrace, Dublin. Ireland. 

FREEf Two coTonatlon sets. Pofitaae 3c, 
Roberts, 3lZF .Shearcrblg, Bay City, Mich, 



1/5 CATALOG Appro vlli, HO GtriTian, 
sent with 25D dilfrrenL; Ot 150 (hO Oer- 
inim) choose — lOc postage.. Hooher, Lo- 

mitft. California . 

GlANT-BlZED Russian zeppellh stamp, 
oat. val. ZQc, and beautilul Lithuania Ulr 
mail triangle: also big packet Ol 53 differ- 
ent stamps including Azerbaijan., Eplrus, 
new Martinique, etc., and Illustrated lists, 
all for 5c lo approvflJ applicants 1 World- 
Wide Stamp Co., BOK sod, Camden, New 

vork^ 

FREE. Beautiful loose-leaf album to 
approval eustomrrs. Freeman, Tohey 

Road. EeluHont.. Mass. 

UNITED StateF^ — 45 dlRerent. Mrfora- 
tlon gauge, hinges, bargain pricelist — all 

tor 10c. Beldenfacrg- Baroda, Mich. 

FRFE -Eight beautiful airmails Includ- 
ing triangle, to approval applicants cn- 
closlnB postage. Green ano Company, 

Norwood, QhlOL 

DIAMOND^ chafed Btamp, Ll’beTla 
gunboat trlanglE, two Other triangles, sil- 
ver Jubilee, 27 Olhcts, Sc. Crowder Co,, 

IZTE North, Baltimore. M d. 

LIBERIA Snake Irlangic. giant Spanish, 
triangle. 5d Other stamps. So. Wright Co., 
2537 Guilford. Baltlmofti, Md , 

Vs TRIANGLE^I Guatemala bisect tdl- 
agonal half-stamp), beautiful Liberia, 
three additional triangles, 27 other stamps. 
5c. Abell CO., igia St. Paul. Baltimore, 
Md. 

illustrated U, &. list, price 50c, 
large complete U, E. price list free. Bend 
posLage. Btaoley Gibbons, 33P Park Row, 

r^Y. 

PENNY Approvals that please. Haywood, 
3.D5 Adams St., PomOna, Calif. 

FREE! Triangle airmail | C4r0rtti,tl0fl! 
Pictorials! Briiuh COlonlea! wondcTful 
packet lid dllTercnt., 50 lO Approval appli- 
canti. Bargain Co., Bos 30P. Times 

Squa re Station. New York . 

Panama Triangle and So others free to 
approval applicants sending 3c postage. 
Tfttnaim stampeo, Sprinencid-Sd. Mast. 

FREE! "United .Slatea and British 
North America” — Our valuable, complete. 
Illustrated. fN-pagC catalos quoting lowest 
prlcea. Big Jllustratcd list of forelCh 
Stan™ also Included. H- E. Harris & Co.. 
137 Tr an sit B uild ing , Boston, Maas, 

3(Jfl DIFFERENT Stomps 20e; '6M. 5dc: 
iddb. *1; 20PD, 13; 3WKi. 37. Fred Onken. 
ft'JQ Tflth Bt., Bro oklyn, N- Y, 

QUEEREST Eiamps packet. Receive one 
of world'; ama|le. 4 t stamps: scarce Tatlcan 
City; Groek Red Orma 'T colled snake In 
Garden of Eden I): Manchuktio: Sorqth. 
f mountain lion); Mozambique (giraffe): 
Palestine; many others. Al^ big packet 
25 dlf. Japan, (includine earthquake 
stamp!) anef pkt, 15 dlf. CTlna, Every- 
thing for only 5c to auproval applicants I 
R. M. Stamp Co., Box 330P, Port Chaster, 
N. Y. 

50 DIFFERENT, Fine U- S. including 
perforation gauge, 10c with approvals. The 
Stamp iShgp, 103 Holland Bldg., sx. Louts, 

Mo- 

200 DIFFERENT lOt. Big' 5dT' apprav- 
aU Covert Stamp, 3s state. Rochester. 
N. Y. 

FREE! I ID Different Stamps to approval 
^pticapta. 3e postage, Zephyr, 5l2i 
George, Chicago. 

FREE— 12 Ahd 15 Other U. S. Foreigu 
appro vaLi. Postage 3c. Wm. Clfttworthy. 
Upland. Calif. ^ 

STAMF3. A superb seleellon seiit”'cn 
approval. Quality at low prices. Fred 
Herzberg. Box fli-F. Elmhurst. III. 

M DIFFERENT'Eritlsh Empire including 
Jubilee, Edwards. 5d dlirerent new. recent 
and pictorial world Issues. 15 dlTferent air- 
mails. 5Db hinges, perforation gauge, all for 
55c. Approvals sent. Lists free. Vlcl^ria 
Stamp Co._. London. 4. Canada. 

BRAZIL, 50 DlSerCnt lOC with bargain 
approva l s._ Dav li. ailver Late, ind. 

ASK For our wonderful one cent approv- 
als. Pruspegt 9 tamp Co., 325 Ero&dvlfV. 
Toronto. Canada. 



wholesale Catalog for dealera. Tllus- 
tr^ted. Postage 5c. Prank Co., 49Db ChaL 
gr pve. Baltliuore. Md. 

"penny Approvals, that satisfy. Nell 
Qronberg ^Box $14 1 -F. Fhlladetphift, Fenna, 

.$□ Drt^EKENT Angola, Cape Verde, 
Guinea. Portugal. Mozambique. St. Thomas 
and Prince 5c. Approvals. Depraw, Ocean 
Park. C alif ^ 

STAMP Dealers, your ad here will brine 
Wonderful rcLurns. Ask me for proof. 
F. W. Johnson, Manager. Classified Adver- 
tising. Popular Mach an] H Magazine, 2W) 
£. Ontario St., Chicago. 



FREE. SO Stamps. Manchukuo. etc. Poit- 
Ago ic. Album 3e. U. 3. bargains. Bul- 
lard . 36g North ampton. Boston, Mass. 

APPROVAL Eheeta. One to three cents. 
Frederick B. Driver, 20D9 Finance Bldg., 

Philadelphia, POnn a. 

35 UNITED Btai^. ineludlng $4 and l5 
atamps free to approval applicants. 3c 
postage. Brownie Etamp Shop. Flint, Mictn 
EXTRAORDINARY! Free eollwtlon! 
Azerbaijan, Tanganyika. Belgiancohgg. 
including approvatE. Rusenbcrg, 3544 12Ch 

Place, ChiHMieo. 

CASH Or gelacl foreign fox precancrl 
aeeumulatloiu. Mioore, Booc £46. Little 
Rock, Ark. 



HOB BITS .AND COLLECTIONS 



JUST Published: 193S Directory ol 

Hobbies and Spare-Time Opportunities. 
The guide for amateur and profegsicmal 
hobbyists. 25c. Park City Book Supply, 
1070 Pembroke .Street, Dept. 3-1, Brldge- 

pprt, UonnecUcut. 

MASTER Albums far match hook cov- 
ers. Hold 450, nve a lues. Deluxe perma- 
nent binding. Prepaid 13 dd. Matchless 

Album. O.C.P O. Bax l2D. New Y ork. 

CH003E A hobby. BoOklot 'of SOD, 16c. 

Zak, 23S4 West Ccrnlak, Chicago. 

FREE Sample; cellophane envelopes for 
Blan^. coins, covers, phatocrapha. Wet- 
zel. Box 235, North Bergen. N. J. 



PHOTO FINIBHTSO 



AT Lewis' FholP Service, Box ?0S. 
Youngs town. Ghio. Y&u get roll tJevelopwl 
and S prints 35c. Reprints ifc. Prompt 
seri'lee. 

PHOTO mTh. Immediate service! No 
delay r Roll developed, carefully printed 
and choice of two bcautltul 5x7 double 
weight professional enlargements , one 
tinted enlargement, pr eight reprints — lor 
25c coin. Reprints 2c each. The Photo 
Mill, Box: G2fl-J3, Minneapolis. Minnesota. 

SAMEDAY Service: Roll developed. 0 

glistenlne prlnta, 3 enlargemenls — 25c. 
Mldweat Fhoto. B-B4. Janesville. Wla. 

ENLAROEMEKTa. Colored in olla by 
experta, from your film Or picture, 5x7, 
25c: 0x10, 5Qe. Miller's, &4 Armbruster, 
Buffalo. W, Y. 

MAIL Ydur rolls to film center of the 
world. Any 6 or 0 espoaure roll develop&d 
and printed 25c coin. DoLuse enlargement: 
coupon free! Photo FjninhlnR Shop. Est. 
23 yra., 411-V Gencaeo Valley Trust Bldg., 
Rochester, N. Y. "The Camera City." 

"AHT-OlL"' Color eplargemEnt free with 
5 lifelike prlnte and roll developed 35c. 
Royal Photos, Bex 50S3D, St. Paul, Mlhh. 
Prompt aervlcp. 

Be Modern] Get modern, sorvlee. Mod- 
ern quality. Modern, prices. Our nvodern 
methods give quick service and bright 
guaranteed neverfado plcturea, Rail dc- 
veloped 1$ prints. 25c coin. IG reprints 
3$c. Enlargement coupon. Candid rolls 
developed fine grain. Enlarged prints 3x4 
each. Ecnd next roll or reprint order 
to Modern Finishers, 3537-C. 3t. Paul, 
Minn, 

IDEAL Photos. SSc per roll, finished 
With round corner prlnta. Coupon and 
snapshot folder free With Initial Ol^cr. 
Ideal Photos. B o x 3255, Paterson. N J. 

rolls Deveieped. 3 prinU, 2 enlatge- 
menta, 25c. Mayfair, BOX 261-K, Toledo, 
Oh 

R0LL3 De^'elaped — One print and one 
enlargement of each exposure 25c, Trial. 
Reprints 20 for 35c. Henry, 25 River 
Grove. J ill notn. 

BEAUTIFUL Statuette, hand-colored in 
oils, from y-oq-r favorite film OX picture. 
Stands S'^ high. $1.00. Miller's, 04 Arm- 
bruster, Buffalo, N. Y. 

snapshot Folder with every roll de- 
veloped, 8 prints, painted Enlargement— 
25c. Reprints 3c, Fast service, Janes- 
Vlllo Film. A -54, Janesville, 'WI&COnsLn. 

PROMPT Service — Quality work; 3 brtU- 
tilul double n'eight gloss enlargements. 0 
guaranteed ncverladc prints each roll. 25c. 
Excel Photo Service. IJUbuqu a, tew J. 

BEAUTIFUL Oil colored enlargement In 
de luxe frame. With each roll developed 
35c coin, Badg er Studloa, LaCrOsse. tv is. 

so REPRINTB 25e. IM Reprints SI. 
Roll developed with Ig prints 25c. New- 
tone. 4. Maywood. IR 

SNAPSHOTS Tn colors— Roll developed. 
8 natural color prints— 23c- Natural color 
reprints — 3c. Amazingly beautiful. Nat- 
ural Cplpr Photo, C-54, Janesville, Wls, 
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POPULAR MECHANICS ADVERTISING SECTION 



V/iLLAEm'3 OiTSfi your tij«turts a 
b«aut^- IrcALtntnl^tJ^ey'rv clear, brlltlant. 
lull or life. Roil developBel, 2 prlnlt each 
negative 2%c. tnLarpemeiit coupon. Wil-' 
Box 3&3&-A. Cleveland Heldl^iLs. 

Ohio 

ROLL Develop^ with eight prlnta and 
two ax'? super- vftlue enlarrements 2*c, 

.^iirerd S tuoloa, Wheaton, 111 . 

HIGHER quality reprints zl. Holla de- 
veloped. 2 sets prints, 2iae. Fred Welck, 

3M0 ZenqOla. Den ver. Color ado, 

fKJLLa' DeveioiMrtL a prints 55c. Re- 
prints 3c, EftrC'^ sefvicie. SiiisiJu n..,_o 
ROLLS Enveloped. A prints on VelOX 
S5e. 5x1 cniarvcoicot Jn handsoitK* ease] 
mount. 49c; A tor $1.35. Photoshop, Bos 

SlA. A ugnata. po._ _ _ 

ROLLS Dev'elpped and printed WiUt t^O 
imnd colored enlargements. 35c. Cclor- 

graph. JOunn l ng S tation. ChJcaijo. 

35MM. FILM ^misiiid and developed 
free. Rnlargements Ac. Sacliett Photo 

^rvlce- A. TV ftrren. Otilo. 

35MM. ROLLS Developed and each shot 
enlarged to tl.OO. Ideal FLltns, 

Plrmin gh a m. Ala. 

ROLLS Dcveipptrd, eight prints, plus tvo 
enlargementa SSo. Art Fhota, 17^ Dela- 

Tft rc, Detroit. 

FREEST. Two Eample reprints. Send nega- 
tlve. 3c postage. Midwost. Humboldt. Iow a . 

TWENTY Reprints ac. Roll developed 
and two prints each negative. 25c. Mall 
orders only, Star Fhotoa. 109 N, Dsartwrn. 
Chicago. 

PHQTOGUAPHB. EnUrgementa. Snap- 
shots oil painted. Stamp for parcfeulars. 
Miltnbet^ Color Service, P-6410 Wrlling- 
ton. Chicag o . 

ROLL Enveloped. S duality prlnta 25e. 
Two enlargement eoowna free- Quick 
service. Knichnbooker Foio Co., Weat 
37th Street, New York City. 

2d REPRINTS 25c, Fllma developed, 16 
prints Enlargements SxtO — 2Sc: AxT — 

loc. Low Photo, M-B657 Neva. Chkagp, 

IMMEDIATE Service! Better pieturas. 
Two beautiful heavy-welgtit profefislpnal 
enlarEementa and eight guaranteed Per- 
fectoiie prints. 25c coin. Eight beautiful 
enlargements from roll onlv 35c. Candid 
rOlla developed free! Prlnta enlarged to 
3x4. only 4C each. Picturea aent back 
same day flint is received. American Stu- 
^QR, ^■poTt H, Lacross e. Wls . 

EXPERT Photo nmshlng 3 genuine ex- 
pensive! Velnx prtnta. two double Weight 
professional enlaraemecLEa 25c, Eiq^ert 
Btudiua. LaCroMe, wta. 

SPECIAL Enlargement offer! Ten 9x7 
enlargements 5te with thla ad only. En^ 
lar j in g companj, A444 DiveracT. Chicago. 

ROLL Develoisd, JS guaranteed prints 
25 c, Smart Photo. Winona, Minnrtota. 

QUARANTEED. Film developed. IB 
prints 35c. 2Q prints 35c. Quality Photo. 
Hu t chin son, Katmos, 

FILMS Developed a nrinta of each 35c; 
30 reprints 35e. Pine PhoLO. M-5134 Ne- 
vada. ChlcagOL 

BE Convinced— a lohe photos are un- 
excelled- B Duo-Tone prlnta. 2 5x7 on- 
largements. Send next roll 2Sc coin to 
Qlobe Photo Shop, La Crease, Wta. 

PROME^ Service, guaranteed work. 
Two beautlfLil portrait type double weight 
enlargementSH eight neverfade aloss prints, 
each roll 35c. Dubuque Film Service, Du- 
huque, lows. 

DEVELOPlNO. Printing, enlarging for 
the dlacrlmlnating. Any roll developed 
and printed. Eight prints 35c roll. (127 
to 122 eight exposures ) developed and 9x7 
enlargetnenta or each negative 90c. Knick- 
erbocker FoLO CO., 13» West 37th Street, 
New York City. . 

ROLL Developed and e guaranty prints 
including two enlargements, SSc com. 
Supe r Snap shot, Win o na , Minnesota. 

roll Film developed and one print 
eaeh in individual album 35 Ocnls coin. 
High Class Work, fast service. ELlng'X 
Photo. Box 447, RMtJord. Illinois . 

FILMS Developed. Two beautiful glossy, 
double weight. professLonal enlargements 
and 8 prints all for 26 cents coin. Re- 
prints 3 cents. Dependable duality and 
Birvlce, Allied Photo Service Company, 
Drawer 289 I. Sparta, Wlecohslii. 

LATEST In photo finishing. Miniature 
rolls developed and prltiled 3s4™5c each 
p-rJ ht. Radio Film. Lacrwse. w laconji n. 

PROMPT Eervioe! Rolla developed, two 
Yelox prints each negative 35c, Hench 
Studios, Harrisburg, Penna. 



PROTO Ml!t. Immediate service! No 
delay I Roll developed. careluUv printed 
and choice of two beautiful AxT double 
weight profegxjoiutl enlargomcnP!. one tint- 
ed enlargement. OF eight r^rJots^Sc 
coin. Reprintg 3c each. The Photo Mil], 
Box 820-13, Minneap oli s. M ] ruaefiota. 

GET The bc4t. Roll develop, beautiful 
hand colored enlargement. A neverfado bor- 
der prints, 35c coin. Prompt service. Bun 
Photo Ber vECe. Drawer T. St- Paul. Winn. 

iNTRODtrcrOR V Offer Beautiful 
Plateaunk etched cnlargEmeDt free with 
roll developed printed 25c Coin. 34 hour 
service. The Artists, Box 238, Uitmenp- 
olij-. Minn. 

ROLL Developed. A brJlIlant Tadeproof 
Vdox prints ana two profcislonal enlarge- 
ments 39c. Overnight service. Voung Photo 
Service. 40B-C. Al^ny. H. Y. 

MILLIONS Now know "'Hollftlnta Means 
Better Prlnta." Two profeBsicnal enlarge-r 
menta with trial roll — 25c, Fascinating 
premlunts. Unequalcd service. Hedlytlnta, 
P- 1360. H ollyw oQd. Cali fornia. 

TWO Prints each with every roll devel- 
oped. 35c. Yen finest quail tv . Reprints 
3c each. Brown Photo Campany, 1918-34 
Em eraon, Mlnn^poUs, Minnesota. 

LARJARDRAPH Reprints' Five 5X7 en- 
largemenU 26c. Cardinnl Photoers. Sum- 
mlL M. J. 

ROLLS Developed, two eeta prints plus 
enlargemenL coupon flic, Reprints 3c. O^'er 
19 reprints 3>,^c. Jones Studios. Daven- 
port. iQwg. _ ''Wb cv<? th e West Bcgi h* " ^ 

ROLLS Developed. 3 prints each and 3 
free enlar^ment couponji. 26C1 reprints, 
3c each; lOO or mptc. Ic. Summer's Stu- 
dio. Unionville. Mo. 

ENLAROEMENT3 4xG. Five for 3Sc. 5x7 
three for 25c. Sxl8 three for 3Sc. Hand 
colortd and framed each 4x8, 3Dc. 5xi, 
3&C. AxiD. 4Se. Send film negatives. Bn- 
largerg, Maywood. 111. 

ROLL DevelciKd and 9 heautirut Velox 
gloasy prlnta 35c colii or stamps. Reprints 
Sc each. FOtoprlnt Service, ^x E, Rbaii- 
pke, V&. 

FINER FlniEhlng. Rdlls developed and 
printed, with one colored enlargement, or 
two professional enlargements. All for 35c 
icoinl. Qpjiulue, natlonallv known, Moon- 
tone superior quality. Moen Photo Bervloe. 
La CTOose, wls. 

TWO Glossy enlargementB., t cclcred 
wl^ roll 29c. Art wr Service, 10. Joliet, Dl. 

ROLLS Developed — Two new Beautltoxie 
Duhlwate profesaional enlargements. 3 
guaranteed fadeless Beautltone prints, z5o, 
Oiaut Snapshots, inc,^ 8fi7A. Oreen Bay. 
Wij. 

BEAU'J'IFUL BxT Entargements from 
jOUr favorite negatlvm ITO each; thfSb for 
50c. Eight expaeure roll developed and 
printed 350. Work guarantood. jeems 
Berviee. Bon 137, Ann_Ar hor. Mtch. 

FOR The dieotind hating amateur, roll 
developed and carefully printed 25c, re- 
prints 3c. Superior workmanship, same 
day aerilce. Paramount Co.. 327 K 83nd 
Et.. Ne w Yo rk. 

MAKE Fhatagraphy Pay. New bbok. 
tl.Qb. Popular MeOhanles, 380 E. Ontario 
3t., ChicagOL 



CAMERAS. niOTO SVFFLIEK 



Bass Unuauai quality values r Half or 
lull V. P. Dolly, corygon pi 3.S Jena. Com- 
pur shutter, new. 123.79. ZelBS 

VoJta F. P. ond P.. F:A.3 lens, automatic 
ahutter, F. P. A. and holders, 512.50. 
Spart DcFrannCj lull or hair 2i^x3V4, 
F:3.A Anastigmat with carrying case. 
f^.7S. Dollina H. coupled range Cinder, 
Radionar F:3.9 lens. Rapid OOhipur 
I/E8Dlh shutter. teS.TS, Argus, P:4.5 lens, 
tl3 5U. Above and hundreds of other bar- 
gaina |n Boas Bargaingram No. 395. a 
52 -page book. Money with a smile guar- 
antee. Bass Camera company. Dept. aO, 
179 W. Mad ison , Chicago, Illlnah. 

CAMERAS And supplies, Free illustrat- 
ed Photographic Almanac Hating evary- 
thlPg photographic — still, mbvio Cameras, 
Aims, fensaa — at tremendous savings, Hun- 
dreds of bar^ins, new and uatd. All guar- 
anteed. We take your old camera or equip- 
ment in trade. Write for free copy of new 
Photographic Almanac and money-saving 
bargain boot— Just out! Limited edition. 
Hurry! Central Camera Co. . IPhoLograph- 
Ic Headquarters aince l3g&>. 23Q Boutti 
Wabash, Dept, A^K, Chicago. ^ 

PHOTOGRAPHY Self-taught, iwenly- 
flv# cents. Make money. Hobby Man, 
Jefferson, TOwa, 



TF You go to XTcKiec Oak Aiiist for prices 
and pamphlets Of huest German quality 
miniature and other cameroa, binootilars, 
movie oamcrOs and projectors. Foto Man- 
tel Suor. R. Rudiger, V. Carraiua li. F.D. 
Box 1459, Mexico City. -106. BranOli 

atore ; ti j u ana . _B. c. 

Make Mon^ in photography. Learn 
quickly at home, Spare or full time. Buy 
plan. Pmevicnia experleiiee urmeoessary. 
Oommen 30hool education sumclent. in- 
teresting booklet und requirements fter. 
Amerjcan Bctiool of Fhotography, 3901 
Michigan Ave., Dept. 3432 . jnlcag o. 

ARGU3 Owners' Don focuiThg mouiit 
reduced to (2.98. Focuses Infinity to 3 
feet. Fattae SclentlBc Development Cnm- 

jMtny. NiantiC. Conn. 

ATTENTtO'N Fhotographersl Increasa 
profits substantially ^ taking photo - 
copies feoihhlOnly called photostats! with 
your regular camera. No film, no prism, 
details free. The Barbour Manufacturing 
Co., Warren, Ohio. 

FRfNT Your own pictures direct from 
any negative on plain paper, fabrics, rub- 
ber, wood, porcelain, etc. ^perlence un- 
neccssury. Piints indoors. Outdoors, day 
or evening. No dark room required. Prints 
in 3 minutes. Harmless to negatives. This 
sertsationa] outflt prepaid for only 50c, 
Makes over 50 prints. Transloto. W. 

RopseveiE, Dept. 11. Chicago. 

ARGU3. 3Smm, owners. Print. COJor 
your own poalttves. project briEUantly— ic 
per picture! Powerful projector, 19,50. 
Combined proJector-enlaTger, tl3.90. Qual- 
ity positive nim prfnUng 98e: roll. Details. 
PhoCo Produefa, 12SL Beaconsdeld. Detroit. 

Mich . _ 

AB^dLljTELV'PTcel During thfa adver- 
tising campaigni New Moviematlc. all 
purpose. 3-ln-l camera. Included with 
this camera, a Keystone tnotor driven pro- 
jector at no eiwit to you. Write today r 
Right now I Enclose 3c stamp tor dotalls 
□f this amazing offer. Master Distributing 
Carp.. I a East 4Sth at,. New Yo rk. N. Y. 

DVPONT Superior panchromatic. guar- 
anteed], 35ntm, : 35 foot roll. 11,30. Op- 
tlcal Laboratories. Lardh m ont, Y, 
W'ANTED! View phOtO^Aphcis. Skm- 
ples. details 10c. National View, Winona. 



SELL Vour kodak and candid camera 
shots. Details one dime. Hocker Dlstrlb- 
Utlnn CO , P.O BOX 1423, Wichita Falla. 
Vexag. 

SUBSTANTIAL Profits making film Ex- 
posure meters, initial caultal 40c. Ex- 
perfenCe unnecessary. Full instructions 
iOe. Frahm, Pulford Ave.. BelaLr. Mary- 
land. 

MiNICAXIERH — Senxaticusl offer, any 
3G exposure roll develCpcd and each good 
negative enlarged to 3' x4'^ for only 51.00. 
Prompt, guaranteed service. Mlnllabs, Box 
4g5.K , Madison Rq^Bta, . New York, 

fXJRON^'Mldjict. the" n<^”-Mlnicain,'' 
post paid 52 5o. Film 8 exposures jEo, Q. 
Oennert. tnc,. 2o west 23nd Street. New 
York City. N. Y. 

FBBE! Book, ''How to Sell Snapahota," 
Fomo Company, Canton, Ohio. 

AROU3 Camera Ever- Ready CO-ies with 
shoulder strap, genuine leather, very spe- 
cial 51.88. MTiOtex. €241 Bouthwood, 
St. Louis. Mo. 

MANY Makes ol candid cameras deliv- 
ered at Cut prices. Catalogue free. Cam- 
erii atore, 3ao city, i&'wo. 

CAMERAS And shutters repaired. 
Leather bellows Installed iti folding and 
View cameras- Bellows made to order. 
Bnitod Camera Company, Inc., A-1515 
Belmo nt, Chic ago. 

CAMERAS Filina, paper 25^ to S5*i 
diacDunt. Paramount Photo Division, 327 
East S2n d St., N ew York, 

INCOME From your camera instead of 
expense. Low ctBt home course leaches 
you to make photographs for magszinjea, 
newspapers, advertisers. Tremendous de- 
mand. Earn good money wherevor you 
Uvf. Free book, uni venal Photographers, 
D eot. IM. 18 W . 33rd St.. Ijcw Y prlc. 

HAVE You a camera? Stud fen cents 
lor recent number of our big magazine, 
showing how to make belter picture] and 
earn money. American Photography, 118 
Camera Hauae, Boston, 17, Maaa, 

WE PuTthaM and aooept In trad* used 
photographic equipment. Bend for bargain 
rtit. PotDahnp, 134 R W. 32nd, New York 

City. 

MAKE Money with your camera. Hew 
book tells hpw. 49 Usages. 5(}c. FopUldt 
Mechanics Press. Room ^CASJ. 3DQ E. On- 
far] o Si., Chicago. 
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MOTIO^f PICTURES APf& SOUND 
EQUIPMENT 



AMBERTINT 16mm, Csmeri flhn. S3. 00 
far IQO ft. ineJudlne i^rwe^atnir. DajlLKtil 
LcadiAE watrni SIX. £qx 364, LynwCKHl, 

Calif. 

CENTRAL’S PrPF. new, mciilBy-ta¥iIlB 
bxrB&jn bbak bepIbIos latest mQVit devet- 
Cfimenta. ofTera mdnov --sllVf nt barBAln^ In 
cameras;, lenses, mojeciora, Ainu. 
eqiUpment tafccn in trsd«. Write Inr free 
Cppy. Central Cfimera Cq,, ( Phetographlc 
HaadQunrters Since IS:^?]. 330 S WabBatl. 

Dept. Ifi-K. Ctl tcaiip. 

BABCJAlNS! "Smm^, 16mm-. free litera- 
ture. Etdcr^ Bqytstnn. Bosten, 

Mftgfl. 

" OIL Pfilntjne from phoL^rapb, |6. PoF- 

trSRure. 62 S Noble, ChlCftiO. 

PROJECTORS. Cameras. aCC^orles. 
SutHthUtlel dlAcqunts. Stans, S2S NeiUqn, 

New BrunswLct, New JeneJ, 

TITLERS, Tllllnr Aim, titling fllm de- 
veRipIng outfits. Send for tmoktet. "Am* 
BtcTir Mo^le ntlllJi!,’^ lOe Coin ttr Stamm. 
Catalanjs of fnun.-lfimin. Alms, tipme 
movte equipment free! Holla'd Cine pllm 
mtrs.. Dept. P-6. 1^31 NO. Highland 

Avc . , Holly wood, Calif. 

CLEARANCE Sale 16mmiT proJeetoTK, 
Alms, accessaries. Free list. Lewis Films, 

lft5 East FLrftt. Wichita. K ftnSiU. 

I^YABLE Frolectdr, 33 TDlt, 33mm., 
mater suitable connectlan farm or carnp 
generator, rcascnable. Par table SOUnd-an- 
Aim 35mm. campletC With mteraphone, 
tlllrd original price. Few SMd used Victor 
le mm. Boi 633. Mo rgantow n. W. Va. 

35MM EAROaINS. ’sliorta. features. 
List*. Fiords, 3S Ptaniclln. Sloan, N. Y.. 

Station F. 

DEVELOP Your own 10mm. A]m-i- In- 
EtrnoClqna and formulas, for malting com- 
plete aojEflt, Sfc. Hlldman. me.. 4Sft Irrin 

Ave., Rochester . Fenpa. 

FREE And rental nun-thcotrleal motion 
picture dlre^pry. 3000 subjects iSmm and 
35mm fully dEscrlbed. Rates. te:rtns of 
tJ. 3. dlstrlbutora. Subscriber mrltea. '“The 
best non-tbeitrleal directory I have ever 
neen." Subscription t3.00 year. Free lit- 
ers Eure. Motion Pictures of the World, <^0 

ME. Vernon ,S t .. Beaton. Maas. 

UNIVEX MoVlo Him— develep your own. 
Bimplc method. PllJl (cistructLons and 
termulas 63-OQ. Hobby Corner, 6B7-D 

ChMtllrc Ave. . Eu gcPB, Ore . 

~ WHOLES ALE lemna, imm. ListlrtBi 
Eta me No-Wet-Ka, 151 Broadway, Fftter- 

^n, ^ 

FILMS. "All subjects” for 
sale, rent, exCliailgC. Bargaltis In equip- 
mentn trades accepted- Free Illustrated 
calAlDsiie ( with sample film lOc.l Garden 
Camera, 3 l7 West 50th , New Yorlt, 

35MM PROJECTORS. Time payments. 
Free! Film list. Calderara. SllS floutb 

at. Louis. C hicago, 

NEW 16mm. Automatlq movie cameras 
A31.50. Free l$mm. . flmin. bargain lists. 
Home Movlg it. Bq t ai B , Easton. Ferula. 

16MM. ’VEL*0*TEX. Weston 3. Per- 
fect outdoor Aim. £0 font rolls $1.^ in- 
cluding processing. Your dealer or direct 
postpaid. aampLea 0c. Vcl-D-TcX Labora* 
tories, 60b, Gary, Indiana. 

35 MM. TALKIES FOr rent, Shermco. 
6101 O rchard QrovO AVC.h Cleveland. Ohio. 

GENKRA Film, any Smm. camera. 3DD 
feet, tl.35 postpaid. Separates Without 
alUtlna. Processed a^ltb powders. Sample 
free. FrOmadcrs. Da-VCnport. f owa. 

^■HERE'S New* from BSiSa." A 6I-pafiC 
Cine Baraaingratn No. 234. A veritable 
encyclopedia of n^otlon picture apparatus, 
$ mm. and Ifi mm., silent and sound. 
Sound Cameras. You must have a copy of 
tills book. It's but off the printer's. Your 
copy is walUna. Don't delay, and send 
for thl!} valuable bqu'k . l3ept. A, Boss 
Camera Cdmpany. 1T9 West Madison 
Street, ChlcaEb. llllnoiit. 

LEARN Motion picture tlicUtrc buSlnCOS. 
Home-Study tralnln^i management, adver- 
tising. projection- Free caulos Give age. 
Th eatre ins titu te. Elmi ra. _J^ V, 

COMPLETE 16mm. And Smm. rental U* 
brary. Films shipped anywhere, include 
poatagq for free catalogue. National 
Chiema Service, 3 Werit 2Hth Street, New 
Verk. 



"THE World's greatest of all Fasalon 
Plays," 16mm. S reels. Sound with dla- 
IdgliQ Or silent. Rent or purchase. -Bu- 
perlcr than. Obcrammergau stago play, 
write Hemenway Film Co,. 37 Church St., 
Boston, Maas, 



'MOGDLL 10mm. IM ft. Aim with pioC- 
BBsliig {i2.33. Super sensitive 34. S5. Like 
new Eastman l6mm. camera tU.5Q. Model 
M with case (33.50. Keystone library me- 
ter projector (11.50. Victor or Bel] & 
Howell Turret camera (55. Camera, pro- 
jector lenses large variety, priced low. 
Victor. R.C.A. Edeo sound on nim pro-- 
Jector complete E 140. SO each. 4 k 0' screen 
£6.50. 35mm. Universal camera with 2-400 
ft. self-contained maya^lneS — 2'^ f3-5 len^, 
complete $45.00. DeVry 35mm. Silent pro- 
jector S29.50, Acme (32.50. Holmes (43.50 
all complete. lODD foot capacity. 35 mm. 
portable sound on film projector 'vlth i5 
watt amplifier, apealcer, complete $199.50, 
f^tlept. sound on film 0, 16, 35mm. shorts, 
features, $1.00 reel up. Send for our lat- 
est cataloBu-cs. We maintain a national 
film Jlbrary, sent anywhere. Join now. 
Trades accepted, bought. Complete repair 
department for movie, still work. Farts. 
BCCEJiaari PB, labqratory work in all lltFi 
branches. Mogull's, 1944J Boston Road. 
New York City. 

35MM FTLM3 Rented, 60C weetEr. Liats 
3c. Upffman Film ^rvlce. 57 Broad. AU 

bany, K. Y. 

S-10MM. TITtjtlS. 2c word. Catal^e, 
Cipeshop, IGIS Piedmont, Charleston. West 

Virginia. 

TO 2^^ Discount on still or movie 
cameras. Free clrculeTr paramount Co., 
^7 _E. 93nd 3t._.J^ew York Cfty._ _ - _ 

DIME Brings usable title letters. Licncl, 

3J4 North Dcsplaines Street, Chicago 

RELIGIOUS PLctursii for rent or sale. 
16 mm. and 35mm. sound or silent. All- 
Sacred Film Co., 50 Melrose Et., B06tOli, 

Mass. 

movie Films. Develop yourself. Unl- 
vcx. Eastman, ete. Movie film* wholesale. 
ChemSeal samples l5c. Lake Camera Eg^ 
change, Qan', indLana. 



RADIOS, SUPPLIES, INSTRUCTION 



QUALITY Bakelite. Fanel*. tubing, 
strips and tod. Write Hackblis-h, 29 Llti- 

WMd, TOhftWftHdft. N, Y. 

FOYg. Complete plaru for ery.Rtal set, 
dime. C o ae. 5213 Ferkins. Cleveland, Ohio, 
BARCAINE : Wholesale prices on stand- 
ard make radios, refrigerators, washers, 
ranges, awespers and other appHanceJi, 
Write for prices. Wholesale Appliance 

Company. 312 - Blst, Toledo, O hio. 

RADIO Bargain.-!, Electric ai>i>t]anced. 
Save half. Free bwHeUn. Hack iircthera, 
SIH9 CtUcago Ave.. Chicago. 

PLANS 18^ Dlitanee record Crystal *ets, 
with "RadJcbullder " year — 35c. Labora- 
^rje^ TtOD-C 1^-:^ l^th. Oakland, Calif 
TELECHARTl " Lcatn” radio ’’todc by 
(HiJck. easy, conyrlaiited method. One dol- 
lar. TeJechart. Dept- U, Box 25. Knox- 
vilie, Tenn. 

RADIO Eh g] ueerlne. broadcasilbi.~avla^ 
tlon aud ponce radio, servicing, marine 
and Morse telegraphy taught tnorooighly. 
AIL expenses low. Catalog free. Dodge'a 
lustitute, Ames St., Valparaiso, Ind. 



MUSIC AND MUSICAL INSTRUMENTS 



SONG&— Arranged, revised by arranger 
■'Cherry Blossom Lane,” "Gyps? Tea- 
room." othrra. Send for details. Harold 
Po tter, 161&fPi Broadway. New York. 

Earn Mpror team modem music ar- 
ranging by personal correapondoncc. Mel- 
odic Muslo Metboda, F. O. Box 1^7, New 
Orlcaru, La. 

SONGWRITER&-Frcc rhyming dlcUon- 
ary and instnictsoh book bv famous oom- 
poEfi. Send poems non'. Free marketing 
advice. Sotigwrllers Institute, 1234-C 
Rroadway^ New .Ymk^ 

MUSIC COmptnfd to words. Hhj-mine 
pamphlet free. Fhouegraph recording of 
song free. Bend poem. Keenan. 259 Beach 
St., Bridgeport, boon. _ 

MUSIC Composed, arranged, songs, or- 
chestra. bund. Frank Wildt. Lancaster, 
Pennsylvahla. 

SONGS. Orch«tratlohs printed $5, Gom- 
poaing. arranging. AutP-Lltho Co.. Jan- 
sen. Pla. 



FlANO By ear. Free booklet. Day-V- 
Way. Woolworth Building. Dearborn. 
Mic higan. 

POEMS Sat to music, arranged for pub- 
lloatloh. Freo examinaticm. report. MMM 
SLudloa, Dept. 33 C. Portia rid, Qro. 

WRITERS, Arrangers. copyU.pi musIC 
elide scale. Tranax>ose3 bqtn trqbli^ and 
bass accurately from or to any key slmul- 
lAiirOusly. Price Si. 50 postpaid. Waltee 
Drown Muilc Print, Box TO. Maywood. 111. 



VlGLlNS— Genuine old Italian, French, 
German. Soprano oaxophonc. Baritone 
horn. Trombone, FhJpp.i. 3935 Southport, 
Ch icago. 

BAND in&trumenti, cut rate prl'cM.^p^ 
utar TnaHes, stato make, model, Damon 

Co.. Genoseo. III. 

TERRIFIC SUCCBM. New f copyright 1 
coMrapH. t^uRk, thorough. Radio Method 
of Flano Jazz. -F.O, Box 1094, Dept, IT, 

$an FrancUco. 

LEARN Swing piano 1 Self instructor 
makes it easy. Postal brings free folder. 
^_r|4tfrnaen_.__7$i Klmban Hall. Chicago. 

MELGDV Composing cour&o! $S.d0. 
Littig. 315 MOsOn Theatre. Loa Angeles. 

Callf oi'nia. 

30NO 'WrltBis. Send for jpobllahlng 
agreement. McKinloy Music Publishers, 

1501 E. 55th at.. C hicaea. 

LATE Phonograph records, some nev, 
some slightly usod. Fifty — $3.54. Davis 
aalcB C o tnpanyj^ SyracuiH !, New Y ork. _ 
SONG WR.fT£B^ : Sand best poem today 
for exceptional offer. Richard Brothoia, 
2i WoadR Building, Chicago. ' 

SONGWRITERS [ Marvelous opportu- 
nity. Invaitlgate. Standard BOhg Service, 
Hl2 Great Northern Bldg .. C bicago. 

SONGWRITERS “wanted. Wfritt for Tree 
bwk. indlahtt Song Bureau, Ba i eni. ind . 

MUSIC CompoAsd to wnrda. Wonderful 
propcfliUurL Baue r ErCa., Qshk oah. Wis, 
’’duo-flek Reeds for clarinets. Md 

^i:axophonea eliminate your reed troublER. 
W^rlte for circular. Dup-Flex Reeds. 1304 

1st Avp. . Evansville, In d. 

WRITE Songs. Big money and reputa- 
tion. Write tor Information. J, Gordon 
Pub. Co.. 2 q 1 M. Hpyne. Ave.. Chicago. 

WANTEDI Lyrics, melodies for eonga. 
We arrange, publish, sell Superior Song 

Hntdioa . P aaaak, N. J.^ 

WANTED Originai ^ms. SOngS. tor im- 
mediate oonsLdctatlon. Send noenu to Co- 
lumbian Music Publishers, Ltd-, Dept. 43, 
Toronto, Can. 



BUSINESS OPPORTUNITIES 



B.fG Profit* making mbnntirant etatlon- 
ery at home. Looks engraved. Ahdcr- 
eamoo, 1249 wedt j(>2nd Plooe, Chicago, 

INCORPORATE In ' Delaware. Special 
low rates to invostors forming small com- 
panies. Free InfontLatloa. Corporation 
RegUtratJon and Trust Company. g2T Mar- 
ket Street, Wtlmlnatan. Dela w a r 

GKT Cream of radio busine^. Btamp 
brjng .5 latMl radio "kink" and further 
particulars. Boylea Radio Service. Box 
55B. Winfield. Kansas. 

FORMULAS — Fo.Ht selling products. 
Ouarnnteed. Laboratorv tei^ted. Lowest 
prices. Catalog free. Keinleo, 55F. Park 
Hfflce.jn. 

"SUCCESS Beacon," 52 pages! Money- 
making achemes, lde««, piaua. Dime, Jay, 
Fu bllt nen.. Kenwood. Chicago, 

PLASTEX Induatilea offeia industrious 
men an opportunity Lp iitart a business Of 
tbdt own, manufacturing art goods, nov- 
elties, souvenlrj. etc,, in Plastex and mar- 
ble imitation. 5o materlnl makes tl arU- 
ciea. Rubber mouldj furnished for .ipeed 
production, stnall inve-stment brings big 
TeEuri'u, Vnu are Just in time for big whole- 
sale seaiiDn now starting. Write lor Inter- 
esting booklet mailed free. Ploatox Indus- 
tries, Dopt. Ah ld85 Washington AVc., New 
York. 

YOU'LL LJke resIlverEng mirror!!, auto- 
parts, refieetOrs. making chipped glass 
(ign-i;, write. Sprinkle, Plater. 12T. Marl- 
on^ Inth^ana. 

ELECTRIC Pry .shavers ot 42''r OlT pop- 
ular prices. New. Y^ar guarantee. Rnor- 
mULU possibilities. Write: Wholesale Tcr- 
jiiinsL Norwo^, 

M. M. earned *397, three wei'^ks. raialng 
muahroonu In cellar! Exceptional, but 
your collar, shod perhaps suitable. 'We buy 
crop&. Book free. United. 3848 Lincoln 
^ve_._Dep_t^fi5. jcnicago 

EO¥3 Clubs — PI nance your ittlvltlta. 
No selling. Dftvfs Mcial Fixture co.. 
L^slng^jwlch _ 

inventors- S mall Ideas may have 
large commeroLal pnsf!]bl]lt]os. Write I4S for 
free book, "Patent OuLde for the Inven- 
tor’" and "Record of In vent Jon” form. 
I>elayn are dangerous |n patent TuatierR. 
Free Information on how to proceed. Clar- 
ence A, G'BNeri 8r Hynian Befinan. 594 
j^ams Bide.. Wa.shlngton._D._C-, _ 

ELECTRIC Lawnmower. Attractive 
rqpositlon, Request literature. Owen, 
3D-W Euclid, Detroit. Michigan, 
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FASCTNATINO EtiitincES. ReidSlT. a,d- L 
addinfi tnAChlD^ l^arn L 
partly at home from foetory expert. Earn 
up to SlS.fiD daily. Complete JnstnictionF 
coverlnir all make4 tS.flU postpaid or sent 
C.O.D. Addin « Machine ^uLpmtnt &crv- 
iec. 3601 Michigan, pept. a43^A, Chlcagd- 
COLOft-aijAZED Ctihcret* pciUery, 
titcE. wans. Make plftMd concrete (awn 
poclcty without mPldSi, power or Castiy 
tMli. cheap materials. Build own eaulp- 
utent from our plana. Olltware, Etnlunry, 
Monej'-makinir business iOl* men. BCWk:- 
let. colorplalo. details lOc. Nutlonal Fot' 
terlco. J3 West 26th> Miunea poUji, Mtnn. 

BOOK 5 Full of money makina plans, 
formulas. Literature free. PyrAnitd BtileSi, 

Fii l askl, Tenn. 

NEW Powerful projwtfi for profitable 
m^tl l^elliPE PartfcularA free. Harriaan. 
fltf. tJrci el Hill F enita. 

"“money' M ukin a secrets eKpwed. ehowa 
the way to freedom from wa^e slavery. 
PoJntS the way to prosperity. Parti ciilaTr:, 
sta mp. W. Btr auss, Qwlngs, West Vi rgini a. 

HOW Atid whore to otitain eaptlal fully 
explained, free particulars. Star Bervlcc, 
VVapakoneta, Ohio. 

"M5 WEEKLY For 3 hours homework." 
S(H other maneymakinc plans. Particulars 
free.. Stamford, 4213 -F Riverside Drive. 
New York. 

OPPOBTtJKlTIEa Aplenty] Money- 
makers that ''click" I Unuaual "idcji" 
service I Bulletin rree! Cee-Tee Compmpy, 

P- lfl79 ^ Madison ^_5t . BropltJyP'...W‘.. ^ 

OV^ GM'l Profit makinn at hOntc mar^ 
I'elpusl?,' effective new cleaner for paint, 
varniih, walls, noors, Ifnpleum. etc-: no 
rubblntr; nail to homes, stores. Bhops, oth- 
ers; money back Kuarantee; full instrue- 
tlcns Bve dollars. MarvoCleah. T3G West 

Main. Richmond. Thd. 

Patented Screw-holdlug screw drlv- 
erst Factorial, hardware stores buy quan« 
titles. BtH preflta. Forelan territories 
Open. TdalCo.. HOfLQ Journal Bide.. Boston. 

Mass. 

52S0 starts ‘'Chain'' of penny tsum 
and coufection vending EnachineE. Steady 
cash Income. I>eiail5. free. Robbins Cd.. 
IHJF DcKalb AVc.. BtoOhlyn. New York. 

OttR Formulas are monev’ makers. Lat- 
est. .‘ipcfial prices, CaKUoi;: tree, rndus- 
Irlal Labaratorfes, fSOO Nianara, Buffalo, 

N. Y. 

V. ALU ABLE Mali sfIIie^ (U&tribulor- 
ships. Small investment. Enormous prof- 
its. Product details 25e. Thompson. Bos 

241. t>i.j|!i3th. M in n. _ 

START Fron table mail brtler business. 
"Afal] Order $ucc«3b,'' 28 paaeH. facta, 
ideas, methods of aettlnir prontablc re- 
turns on every dollar irrvcsted. Dime. 

MftlT Flsn Bureau. Fillmore. N Y 

MAKE Wocklv; home business. 

Over 100 plans. CeuturjiV 1261-F Broad- 
way . New York, 

BCALLOPINO S1eil& booklet. Free Eam- 
Beveridge. J90-22 Y Locust. Jamaica. 

RUBBER Mold!! rasllV made. Btatnp 
brlnea sample mold and dliectlons, Vos- 

bnrg Laboratory, AuEtin, Te xas. 

HUNDREDS Ideas, olans. formulae. 
Bchor. 2062 CrotOha Parkway. Bronx. N. Y. 

TYPISTS: Make your typewriter pay 

you extra money. "44 □□Iden Keys to 
^fora Money lelfs hdw. White's BusIuees 
aervife. m w. Henry. Elmira. N Y 

PROPITUNTTIEa In mall order, three 
months 25y rcoinl. Circular '-'Truth about 
EUBlnejw Planfl" Included, Olmko. Box 
in. Ea-iE Akron. Oh io. 

FtjN! Profimr Make and sell coSorful 
lawn Ornaments. 2^ buys 2D novel de- 
SEBUS. full ins t n iCti oils . WiCkmun. 73S 
Bro ck i y It Av e,. Day ton .Oh | n 

PROFiTa And pleasure m*king shell 
jpwelrj'. -novelties— ne'we5it fleldr stamp 
appreciated. Challenge, A-11, Bt. Peters- 
burg- Florida. 

AMERICAN Homeworker Moffazine — 
sample, unii-is Li Al profit details .10c Ch»l- 
jenge. 3 l- 5t._ F eteigibu rg . FI 

WORLD'S Besn aeller— barriTie none. 
Fostfll brings particulars. o™rg-i? Andvee, 
-Woodside, N. 'Y. 

EARN While learning marblalzinR. rub- 
b^'r mold making-' Send dime for samplE.i. 
Cowell Institute. Gr&yline. Michigan. 

NEW Popcorn Cheese -O-Corn machines 
— Sensalionul new popcorn. Happy Days 
products sell. Big money. Write Insday. 
B arnard"?^. Omaha, Neb-r 

BIG ProfltA with '’Golden Magic." Lo- 
cally; mail order. Dotalls free. Sample 
S5,c. wniiAnis, box 41D0. Portland. Oregon. 



MAKE Artificial marble, glated lllfS-. un- 
canny. Tabletops, plaques. ItOOFs. fione^. 
novelties. Hard, nreprool. IncxpenaLve. 
cement aecrels. BrLUiant titc &nd iLbUid 
rubber samples 3c. John A, Fayn. *nS 
Qrando Yiata Avemte. IrO.^ An geles. Calif 
\fAKE Money ut home I Grow liiuih- 
TotmiB In cellar nr ahed. with Ami Spawn 
and easy-to-fallo-w InslruCtloUs. Book, froe. 
Write today. Anglo- Amcf lean Mushroom 

industrlts. Dept. Sd. Toronto. O nt. 

MONEY Talks! Famous book "Start 
Your Own Business'' starts thousands on 
road to Eucceas. Prftlsed by leading news- 
paper*. Free trial offer,- Stfimp brings 
details. Mall Order nt»1t Bervice. A24 

Madison Ay eriue. New Vark Ci ty. 

BJO Money in junk storage batterlea. 
JOetarls free. Wrllb RuptOCO, M56 N. Her- 

mlta ge, Chicago. 

MAKE Money mowing vege tables, fruits, 
flowers, plantn- wlthoijt snU. Usa only wa- 
ter and chemlcab;. Complete formula and 
urocoss (l.OD. KomlXaf, I'l^^ PArk. Ridge, 

III. 

HERE'S Your chance! ''Millions becom- 
ing Real Eh- Minded I" Hdlfh food^. lyour 
labels 1 ihstfuctlon*. film 1.7 tied, tn ^DD 

tnembers- Hurry r Samples, dime. Gar- 
dena M. institute. Citation "B." Los An- 

gclci^- 

IC DAILY, ^tibllehes personal mall atj- 
dreHS. For business purposes 2c daily. 
Both servloea, include forwardihg and pOt^l- 
marking from New York. Co- Operative 
Mall Service, 13B P LeKlngton Avenue. 

MONEY Making mail order business for 
sale. Good for *5004li.04 per year. $1500- DCi 

regulfed. Box 37. Boston. Mms.. 

"INCREaBE Your Earnings. *' Bend lor 
free budget Of moneymakltig OppOrlunl- 
tles. Bercle Pyles. 1586 Jonc£ Street. San 

Francisco. Calif. 

DGLLAR Ktt makes three rubber molds. 

Cnionlal Art, Derry, M. H. 

ESTABLISH Yourself in o profitable 
hiASl ordev buflineis. No soods to buy No 
order* to flll sourer profit. SSend dime for 
' 'Op[kortL| nltles. ’ ' Cam-de n. Ne w Jersey. 

^“EARK""up''to sen dai'iv with "liiriftrinlf 
penny embossing machine Engraves 
Lord's Prayer. Ten Commandmenta, Amer- 
ican Legion, etc., on pennies. Benaatianal 
Muvenir -aend 23c and birthdate for hor- 
oaenpe and K ataorted engravings pn gen- 
uine pennies r41 vatueL Literature free. 
Ray Mfg. CO.. D-1C8. 1250 OlybOUrn. Cbl- 
«go._ _ 

FREEl IruitrLtctjQns for making faatasL- 
sielEing, big profit products. 4-1. (M9 pay's 
SJO.tn. Sales Miiiiager. Box 1591, Tampa, 
FlOrJ da. 



START Milking money now with mu 
new liquid hair tonic. Btopa dandruff. 
Itching scalp and excessiTe falling hair. 
First wcL-k three applications. Costs you 
Very little to make, inveetment made 
back nrlth fir^t quart Drug stores and 
bqr'ber 7hops can. handla. Commercial and 
personal use. Formula -$1.0D. Puncher Ai 
Sons. 612 Frgeman Ave., Flint. Micb. 

JNCftEABE Your income. Operate lo- 
cally Or by mail, cumpiote plan 25c. M&n 
Hiireati. B7P SomerieE St., SpHneheld. 
Mesa. 



"Make Mirrors at hnniE." Big prafita. 
LIMl-ci outlay. Also embPss. grind — loll, 
gold leaf, frost, chip and make imlt&tlon 
stained Instruction cauraf: t1,M. 

Bea-tpva ] L 4D47-M N. Whipple, Chicago. 

MON^ wmi our plan? No Itiveslnieht 
or experience. tl.OO btlngr^ It, Regal 
p-rintera, 3628 Western, Ciuclnnatl, Olno. 

UP To *Snt> -week being earned pultlhg 
on movie shoa's in small towns, at lodge 
meetings, churches, schools, fairs, etc. 
Our new 16mm sound-movir projector of- 
fers you big opportunity. Write Wenael 
CO,^3f09 so Rtate,_ Chi«lKO.^ 

MONEY In. butterJlles. moths. Ste Sln- 
claLr DJ.q play Adv crtl aement on page 18A. 

E3CTRA Money making ehocpiateft and 
hon-'bons. Fractical home atqdy course 
*5.<y0. L Klose. East Aurora. N. Y. 

BUCCEBBPUL New business epportuni- 
ties. lOC copy. LeSsIcr, Box 44, Cbfton, 
N. J. 



LEGITIMATE Business chain store Item. 
Armt c olor CO ., Detroit. Mieh. 

DON'T Buy formulaa until Fvt aCht JOu 
valuable information about this new serv- 
ice that may make yon thousand; of dol- 
lars. Stamp brings every ^Lng. Afiller, 
I 7fl6. Tampn. Florida. 

START Own matiuracturlng business. 
MilUons n-eed product. Up to l.5fH5'r prof- 
it. Particulars free. Thermo D-X, Peoria, 

m. 



MEN— Women Interested in an honest 
propoalUon, with eood income possibLli- 
tlea. write Homecraft Art s, La k eside , Calif. 

FREE Circulars describing Imndredi^ Of 
mobeyiuakina oppdrtunlCles by msll. New- 
r-51 methods- Flena&nl surprise, write 
now. Frogreau Publfshlng C-o., 25J3A N. 

^t-b fit. . Milwaukee , Wla. 

MAKE Mote monej' — on the aide tn ymir 
spare time, tneKpensive way to get the 
low-doiyiWr Sraftl] capitaJ starts .vou. 
Bteady Income. Literature free. MLlton. 

Bux 7T3-P, Ban JoSe, Calif. 

HUGE Frciftta growing plania without 
ftoil. Produce flowers, Truita, vegetablra 
anywhere year round with chemicals. Bea- 
SDU's supply, directions. $2.(H!i. Formula, 
bibliography, tl.QD. Both $2.54, Chcml^ 

Ctiltutc, 47EH Sheridan, Chicago. 

PROFIT Wlt-h new products. Make. sell, 
repeat. Analysis.. Reaeareh. Guaranteed 
formulas. Biggest catalog free. EpCClal 
prices, leads. □Lbsun Laboratory, Chem-- 

ists. BD-1142 Sunnysidg. Chicago. 

BIGHTEfild Money making automoblie 
sp^alty formiElaa, including the erlebrat- 
cd peirolube gfls saving formula with com- 
plete plan lor aelllng by mall, all for only 
43 cents. A. Bpeknam, 177 fitate Bt.. 
Boston. Mass. 

J |,9Q PRGFtT On each S2.0D nrdar. 
Ung by mail. Details, stamp. Ralph 

Brooks, Arkansaw. Wla. 

ROBKRTfi Borrowed fAO. paid back 
liliM. -pocketed $1.04D and established a 
paylhg buslncsal How? WrlLa "Banco 
Gamca," 4H. East &2 St.. Lm Angele». 

GET Money dally hy moll. Wc do. 45M 
word brochure tells how. Quarter. ThOlUftS- 

son^t. M inneapolis. Mlnncaota . 

TIR.^ National fialety Servieo ppeufi 
huge field. Bee advertisement under Au- 

lomobllca. 

Earn $25.00 Weekly working two hours 
dally. No canvassing or manufacturing. 
BlLiincaS Opportun ltlEB. St. Paul. Minn. 

MANUPACTfJRE Wrltiriff I'nks, Tre- 
mendous prohu. 15 gallon .■Use $].5D. La- 
bels free. Sacnples SSo. Pllgrl m-,- Atlas, 

M alden. Moss. 

operate Home mail bUH--lneas. PlsTts. 
1 nslruetlons, formulas. Complete 2Se. 
Stclllre. 6605 MUn^^ Mariemont._Ghlo. 

fiFLL BooPts. plArMs, folicG by mail. Plan 
and details Ifta i coln). Tltlbcrg, 120 Lex- 
Ington Aye., New York. 

dollars And. leiVur'e on. few cents »p- 
Ital! Make aUuring enduring marble, 
granllc. Pooring. rooflne. wallboard. tile, 
etc., at home. Sell on sight. Free infor- 
mation. Cement Arts. Bl4 Davis Building. 

Porthitid. QrcgOir 

COLOR Concrete surface with chemical 
solutions. Beautiful pottery without 
moulfU. Garden wishing- ivclls. Stucou 
rock. GlBoing concrete. Sample iDc. Hm- 
lywood Cement Craft, A527 'Wonderland. 

HoUywQOd, California. 

LIQUID Marble — anyone can maker Gol- 
Oilul, glazed I Moulded, brushed, ^ray^ 
RubbCrlOstlC moulds. Compoaltlon haorlog. 
Big money in these I Fartieulars free. 
Marbleijln g fiervlce. EdWftTdBVLlIC, iB. 

10'? WAYS To make miiney. In home or 
office. busJnesa gf ynur own. Full particu- 
lars free. Elite Co., Sl4 Gr^nd $t,, Keii 

Ywk^ 

A^ERHQOHS Free for ouldaors. showB. 
S340 month home. Unique plans, No cen- 
vas.^lng. Prtpart.- for surprlBe. Folio-F, 

station D. Los Angeles. 

ADDED Income ideas. Mall Bales News 
magazine. ropF Katz, 42^4 No. Klm- 

balt. Chicago. 



MANUFACTURE Ffom PhOsphdlenr. 
Cleaning fluid ic gallon: blesch 2c gallon; 
and teh last, sellers. Sample 25e. Details 
fr«. Wttte^n^ flSlS Denison Ave., Cleve- 
1^]^ onio. 

DGNUT, Potato chip, checzed pop corn. 
Home made. Big pirofilB. Vanderpol, 
Springfleld, Ohio. 

WB fitart you In buklneu, furnishing 
outfits and Jostruotions, operating Special- 
ty Candy Factory home. Men and women, 
earn 375 up to 360 Weekly, all or spare 
time. (Our 2flth year.l Booklet free. 
W. Hllfycr Ragsdale, Inc,, Drawer f, East 
Orarige. N. J. 

BUCCEED With y-our products. Mske^ 
$:e|] Urrim, Fortnlil-ua. Processes. Accurate 
apRlysRs. Citalog free. B. Thaxly Go., 
Was hin gton, p, c*. 

FROFTTfiBLE Home business. Legiti- 
mate. Mo Eanve.is]ng. Msywood Pn'b lerih .. 
era. P-S23 Broadway, Mew York. 

BELL By mall. Bqoka. noveltfe^r Bar- 
gain.^ r BL^ profifal Particulars free. 
H. Elfco. 43a K. ’Wells. ChlUkO. 
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FREE Eccklct dC'ScrlbBS lOT lOF 

maJLinff S30-I10D weekb'. in home OfS ocace, 
business ol ^our oem. Elite CO,, ^14 Orsiui 

St.. New Yorit, 

I WaIIT Tq send yt>u proof ol tiie irOn- 
derfLil poJUnir power of fopulBr MechanLcs 
MafTB.ELne's -classified pares. Wfiat's yout 
pr^oaltlon? Write me today. P. W. John- 
aon. MBPAfer Clftssiflwt AdvErdsinr. MQ 

E. OntBriO 3t,. C hicag o. III. 

CHARTERa: DciswArc; best, cueftpest; 
tree forma. Colonial Cimirler t?o. , Wllminff- 

ton. Pe l. 

CASH. Every ween eiippina and prei>artnsr 
news llema lor publishers, flimplc, faSOl* 
nating VL'Orlt. Experience unnecsssery. 
Stump bring? Information. Division w, 
Tfgtloiml Prese. W. Sixth, L04 Anrelea. 

gallf 

DELAWARE Charters: Complete service 
Submitted forms. Che&. G. Ouyer, 

Inc. , WLlmington, _T^. 

ARTIFICIAL Ihtarbic sunJur?^ ftoorlng. 
instruction coYeiing wood or cement floor- 
ing inch thick, flrepr&ol. all colors, low 
coal, ornatncntal OWtlng. concrete, plititer, 
paptcT-mkChC. ffarden iLirnlturc. sUtuary, 
flexible iTTOlds. particulars free. (ThrlS 

Mahler. El moot. H. Y. 

luAIL. Order bUSlnek? Is TOur opporEunitV. 
Many hc«an email, nqw cam thousajula 
yearly. No pernonal contact. Boundte&s 
opportutiltlcs. Have had Over 30 yeara ex- 
perience; will help you sucoeed. Send 3Sc 
for valuable booklets, none free. fl. Bre- 

nlacT. 3ST S. a 1st. Philadelphia. 

iOO PROFITABLE Mail order and'local 

g lftiw. Gilbert fiupoty. 1107 Broadway, 

ew Vqrt ^ 

BILVERTNG Mlrrqrs made easy find 460 
Other Itaefut articles in Shop Ncti^. Vel. 36 
-*Q cents uoatpaid. Popular MechanJea 
PxeBS, Room. (C391. 200 E. Ontario Bt., 
Chicago. 



MONEYMAKING OFPORTlfSITlES 



OUR O^TI original fotinillaa, all repeat- 
ers, little capital, iuccesfl is yours. & for- 
mulas and samples tl.OO. So-Ezee Prod- 
ucts. 14612 Savannah Ave,. East Cleveland, 
Ohio. 

NO Peddling -Free booklet describes Iffl 
money 'makinE oppertunlEles for startins 
own bnslnas^r. home, office. No outfits. 
Lee O n pith . Box 43, Frankli n. Ma35. 

TAKE iti the dollars with the ■'Uoricy 
by Mali'^ system. Particulars frre. Key 
g y atem-s , B ox ttsa . Jean n ette. Fc hitfl, 

YOU'LL Lite teslIvertriB mirrors, auto^ 
parlA, rellectors.. makliiB chipped glass 
signs. Write. Sprinkle, Plater, S&7, Ma- 
rl on, Ind i ana. 

"136 WEEIKLV From 3 hours homework.'' 
S04 other mcneym.aklng plans ParLiOUlarq 
free. Stamford, 82S-F RIverilde Drive, 
Hew York. 

BIQ Front fcrmuiaa and trade secrets. 
Lists free. K ayes. F. Igth, Chicago^ 

LWHJ.OM ARTICLFFS Wholraalc. Direc- 
tory 10c. JelKmlth. JS3 Myrtle. Waltham, 
Mass. 

SWEET Potato chips, seiiBaElonBl*£c11rra 
to stores. Uanufacturc Id home, ottgidkl 
procc&B. Bard. 28t4 Capital. Omaha , Nfllt. 

CASH In. tested FnOneymaltL'rs. 6S 
page book, over 413.000 Words. lOC post- 
paid. EuAlnm secrets. forimilA'^. whole- 
sale supply sourcas galore, no ads. meat 
only. Moneyback if dlssatlsAcd. National 
Plana Institute, S4fiM Fifth Ave., New 
York. 

NEW ''Riae-Ein ruazle." Over aflCi'?, 
profit. Dime brlnga sample and dealer's 
ofTer. Colcmun'a, Smith boro, H. Y. 

M.AKE Perfect architectural models. In- 
eXpL-n^ive. High profit. Free details. 

wekiier._4&a9 t.exuigton. Rollywoo d. cal if. 

50 LETTERHEADS. Enx'elOpK. and cards 
or stickers, printed in two colors 61.00. 
SicocBn^ J03S Obcar, St. Louis, M o. 

"DUTCH Holland" hamburgers — hot- 
‘dogsl Goldmine 1 Taverns, restaurants, 
roadstands. DctALls stump. Davia, Bdk 
14HI4- MF, Clarksburg, w', Va. 

■■PROFITS." Stamping keyfhecits. Oul- 
fits furnished. Name-addre&.<^ OU sample 
25c. Buhn Ca.. Box 08- B. WHkes-narre. 
Fen na. 



MAIL Money -making. How ? Read '‘In- 
ner Circle.'' 8c. Warden, Box 76SO. Kan- 

sas City, Mo. 

TURN Spare time into cash with type- 
writers AddraRsln^ envelopes, mailing cir- 
culars. typing! Dime brings information, 
none free. Ace-FMD, 322 Empire, Bir- 

mingham. Ala, 

£AHN Money collecting reptiles, toads, 
frogs for LI5. For particulars send dime. 
Btoicgical Research LaboralPr Its, Dept. 14, 

Springfield, Mi ssouri. 

MONEY Making plans. No house to 
hou9C selling. Particulars free. Box 131, 

Barberton. Ohio. 

BARGAIN Buyers' Guide. TelU you 
Where all the beil hargiUrL'i are. Inlqrma- 
tlpn free. Writs £, D, Bebout, Box BS-P, 

Mar lon, Ky. 

MONEY f IV buitermei. mpthi, gee 31 n- 
clalr DJ.splay A d vertlaement on pa ge 1 6A. 

'"'BALESMEN. Get sct With Mechanical 
Getnerit now. Cal Ur a on garages, etc Trial 
Hlge M.DU. Write for literature. Lecroiy 
Mlg. Company, Hot Springs Nat'l Park, 

Ark. 

'■AMAZING Opportunities'' by mall. 
Spare time, Big profits. Write. L. Process, 

4431 Lincoln Ave. , Chicago. 111. 

EASY Money! Mpneyinaxlng opportu- 
nities, inasvy of them; anyone can amrk 
them, spare or full time. Details free. 
Lewis Co.. 3^- A Carpenter. Oak Park._Ill. 

'VALUABLE Money- making opportunl- 
tlea. home work. Dison. 1925 3t, Ijiwrence, 


NEED Money'.' Free gift, details. Stamp. 

King Producta. Ahwah nee, Cali f. 

“iWMEDi’ATE Cash Income, adverltsingl 
Pat Lieu t ars dime. M. Benton. Liberty, Ky. 

BE ProEreisivt. Start full or apart time 
business of youf own Convert uaed motor 
dll Into valuable by-product worth 3fic 
pound. Experience not necessary. No ex- 
tra capital or labor required. Plan sent 
postpaid. 31.0Q, Acro Electric Bales. Hart, 

Michigan. 

ADVERTISING. Chance to make more 
money. Send 6'lk; for prcmctlon plans, 
Chippewa Advrrtislng Company. 612 BmiLh 
Franklin. M ount ^ea.sant^ Michi gan, 
MONEY Making propositions. piDctlcal 
and legitimate. Free particulars. E*cnembrl, 

p.Q. EOK 1271. Detroit , Mien. 

Want Money? Bend your address. En- 
dlOse Stamp. SteltlCe, 6Et>5 Murray, Marie- 

moiit. Ohio, 

NOW Maks money! A 6I.UQ magazine 
f4Clth year), filled with schemes, tips, bus- 
EiiCes Opportunities, formulas, sent six 
months for only 3Dc. ''Schemer Mdntlily. ' 

Alliance. O hio. 

STOP Soueallng — Btart crowing! Work 
mornings home'— country drives or movln 
—afternoons! No canvaselDgl Follo-A, 
Bta tioiv "D," Lw Angel«^ 

MILLIONS jobtAost Get dollars in mall 
ftal4'. like we eto. for amazing employment 
Information. Keep money; we All your 
orders free. Stamp brings details. Co- 
Operative Bervlce. 77 Swan, Butfalo. N. Y. 

PROFIT In Vegetables, flowera, ualng 
chemicals. Remarkable ylcld:^. Proveo 
Tormulas. ChemlcAls lor 48 ga lloria solu- 
tion. in.itnietlor3 61. tH) postpaid. Quick 
Growth, Molly wcKtd Sta., Box 618, Uali- 
fornla. 

MAN m each tpwp to plftte ftuto parts, 
refieetprs. bleycla.1, fixturea. mirrors. by 
late method. Simple plan of mapufactUT- 
l]]g at home starts you In good paving bus- 
Free particulars and proofs. Gun- 
niotal Co., Ave. N. Decatur, IlJ^ 

RAISE Earthamrm? for profit. Informa- 
tion free, stamp appreciated. Bureau Zoo- 
logical Research, 104 A Broadway, Peoria, 
lit, 

MOULDS. Guaranteed, for casting toy 
soldtera, IneUans, trappm, warships, alnk- 
er moulds. 344 IdncLa, gend &C for lUuitrat- 
oataldgUe. Hehry C. Sohlgrcke. 645 Speh- 
crr. OHi-rit. N. ¥ 

107 FLANS For making 330- SlM weekly 
in Jipme pe diflec business of your own. 
Descriptive booklet free. Elite Co„ 21+ 
Grand Bt.. jJaw York. 

wholesale Bourcfix, 5M,CMW articles. 
Free directory. Majwoode. 62S Broadway, 
Hrw York. 



formulae, plans, etc. 



MAKE Bleach water formula 50c. CapO- 
t osto. 17D7 Cranston 5t.. Cranston, R. I. 

OUaAaNTEED Formulas — New fait sell- 
ers. None better. Lowest pricES. Catalog 
free. Ke mic o. 4 9F, Par k Rid ge. III. 

FOHMUTLA3: 15 Proven moneymaking 

formulas 6L.4D. (Not stock-formuEa cata- 
logue stuff 3. leal unusual offers. List free. 
Marvel Laboratories, 8629 No. Maplewood, 
^hlcatO; 

EIGHTEEN Money making automobile 
specialty formulas including the oelebrai- 
td Fetrolube gas saving formula with com- 
plete plan for Selling by mall. All for Otdy 
63 centx- BLicknam, 177 Blaic Street, 
Bi ^ton, M aag. 

PORMULAB That pkase! Let ua seAd 
proof. World's most popular food flavor. 
Formula and Other details 35C- RokemlSO, 
Wavcrlj, Va. 

LaTEBT Research formulas. Literature 
free. Research Bureau, JM Chels^,. 
GharlcstOwri. Massachuset t s. ___ 

perfected FqrmulBLS with service and 
problems solved, 35o. Alembic Labora- 
tories. Chemists and Chemical Engineers. 
Box 1277, Chicago. IllLnClS. 

NO Service like thL>;! Certified formulas 
based Oh guaranteed Chemical analyses of 
today's most popular special tics) Btamp 
brlugpy valuable thformatlon. Miller, 1705 
Je tton. Tam pa. FioTlda. 

ANALYSES. RBsearch, Newest gnavan- 
teed formulas. Biggest catalog froe. 3pe- 
cinl prlcM, leads. Qlbson Laboratory, 
r iiiCTfiLSts. BD-1113 Sunnyslde. Chicaso. 

BENBATICNAL Dlxcovery. Remarkable 
hair grower. Results guaranteed. Ingrc- 
cflcnts inexpensive. FoslUve money maker. 
Prospeeis everywhere. Formula, complete 
manufacEuring, selling iiLitructians only 
61.011. Never bald, never grey hair secrei^ 
free. Unity Service, 2133 N. Third, Mll- 
w‘nuke>e. Wis. 

LUCKY Se^'cn money making formulas, 
own your Own business, become Independ- 
ent. ihoney tuiek guarahtce. Send S5c sil- 
ver Plan Dlatributors, 900A Faxcu, Mcm- 
nh|jt. Tenn. 



Efl^EVEN Liboratory tested formulas. 
Guaranteed moneymaker^ 25c. Pacifle 
Labor at ories, San Pab lo. ^Iff, 

POLISH For floor, furniture, formula 
Sftc. Fred Bu rns. Missoula, Mont,^ 

BEAT Depression. Start manufacturing 
business. Enormous profits:. Send 5Dc feu' 
340 reliable formulas fast zeUlng prndueta. 
Tcchnlkem Laboratoriea, 310 8Ui Ave.. New 
York . 

FIFTEEN Best formulas CosmeLEca, Etc., 
35c. Master Manufacturliig. Boonvllle. 
Mjjfsoiirl, 



MEN’ Shave without rarer I Send 
for formula fnr aelf-xhavlng 80ap, Carl 
Greiner, Sll2 N. Oakley Ave., Ch icago. Ill, 

iCKLESiS Ice! Colder] Cleaner! Cheap- 
er! Instructions, 211c. Duffy, Covington, 
Ky ^ ^ 

EKU3.HL£Bg FataeteeCh cleaner l$C. 
Makes 1 gallon. FPrmula 61.DD. Walxh, 
248 WhltteAtPn St.. Taunton, Mass. 

TH.AXLY Formulas lor perfect produeta. 
Accurate analysis assured. Rcaultful re- 
search. Catalog free. B. Thaidy Col, 
WB^hjmetoij. n _c^ 

FORMULAS. Latest money makers. Lit- 
erature free, Belfort , 41H2 N. Keeler. Chi- 
cago^ 

lO.fWW MONEY-MAKING Formuloi!. fell! 
you how to make and sell almost evary- 
tning under the sun; co<i metlcs, mucilage, 
antl-freezB EolMtlon.-?. battery SO'lUtlon, 
beverages. ChsEse, chewing gum. cleaning 
p^rpaTatJotls. extracts, hair prepara Lions, 
inita, bluing leather pOlLsI], mirrors, per- 
fumM, poiiRhea, typewriter ribbons, oarbofi 

[ iaper. washing powders, llgiild soap, and 
Yunai-ert.4 of Other profitable artlclM. !4 
pofitpaid. Popular MMHanles Press, Room 
fC38). 260 E. Ontarlp St.. Chicago. 



CHEMESitirRV 



RUBBER Latex. Dime brings literature* 
twenty experiment:. Ea-itern Lateit Labs., 
Box 33, Canton. Mass. 



BELL By tuhLI. pru'^'cn plan, copy of cifr-. 
culara, advertl-icment. full information 
that gets orders, mall dofiaiT bill. Finn 
DlStriWit a rs. SflOA Faxon. Memphis, T ynn 

GROW Without .soil — Flowers, vegetw- 
blEft, plants. Year round, anywhere, Only 
Water and common chemicals used. For- 
mula 61.0(1. BestovalL +047- W North 
Whippig St , Chicago. 



LIKE Td drawf Earn steady Incomt 
tracing and dupllcatlrig advertising car- 
tMiim. Ad-Sorvice, Argylc, Wls. 

INVESTIGATE Frog raltlilg— A profit- 
able sloe line. Valuable book explains and 
Illustrates every phaae of subject. Covers 
very latest developments, it m.R.tpa|d. 
Popular Mechanics Press, Room fb38), 20(> 
E. Ontario Bt., Chicago, 



ANALYSIS, Research. NenrasE guaran- 
teed formulas. Biggest Catalog fres. Spe- 
cial prices leads. GJhson Laboratory, 
Chemists, CT-114S aunnyald e , O hlcago. 

AMATEUR Bacterlolciglata — Gulture me- 
dia capsules lists, sainples 15 cents. Llsrlng 
amoeba, paramecia 50 cents,. Culture Me- 
dia Laboratories. 13G-04 North Hempstead 
Turnpike, Fluahlng, New York. 
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CITEMICALS, Lahorfiton/ fflMSWare. ap- 
naratUS. ^and Sc far catAlaK CPI. Bla>- 
To^cai Supply cam[tA.ny4 ine ifL Hope 

Avenue. Roc hMtCfi N. Y. _ 

RARE Chemicals. Ssmpic, dime cr 
a^m ps. Ernest IrfllnjtPn. Ma s a, 

CHEMIETBY. mineralD«y sup- 

plies, microscopes, tEjescapEs. CatAlat free, 

Tceto, Evamtqn, IJJ. 

HAWDSOOK Fir chemical CKt«rimePt- 
Ers. hundreds ot citperimcnts. Ulustrftted, 
AOc. Experiment bMklct, l&c. Chemical 
catalogue, iPc. Reading Bcleatiflc Ca,, 

RcAdirtg. P^iina, 

TREE Chemistry catalog. Supp]JU«t$c[ 
Equip complete Jaburatory, Send ^ for 
postage. Kcmklt Sciontinc Corp.. BfiTP 
Bridge St, Brooklyn. Y. 



AGENTS WANTED 



IDon^ PROFIT In new perfected U93B5 
quict-Bctlon. aeLf-atartiuB OLgar lighter. Hp 
Bint or friction. Ro Wind 0 »n hlofw It put. 
Retails 2&C. Ccsts you FI .7} tiozen.. Sam- 
ple and can fluid 3Sc. r?ew Method Co.. 

MX PM-fle, Bradford, Penna. 

A BUSINESS Of your own, making Pal- 
mer's original chipped elass name plates, 
numbers, mlrrort, elgna, illuatratEd lli- 
Erature and sample free. £. Palmer, &17, 

Wonst eT. O hio. 

lOD'^ PROFIT — The Perennjp Calendar 
£4D years. Vest pocket slse. 74 pngca, 
hundrEd- Sample IdC. BdH 3ABI, Bal- 

tlmore, Md. 

UP To id. 00 an hour, Amazlmr Kamu 
reflnlEhes autoa like new without rubbing, 
pplishitig. waxing or painting, inenpensire 
— eo«ta little. Wipes cn with cloth. Lasts 
8 to 13 months. Fre« tample. Karnu. Dept. 

P-8 ^^c ntcinna tl ,_p hi p, 

AT Home? your'own Enauulacturlng bus- 
Incas, making poptilar Ft ncvelUes. Co^t 
you 3c to 15c. Everything ^suppliEd. WtRe 
SO- l4 Works, DepL P-MJ. Cincinnati. 

Ohio. 

BUSINESS Proposition: Resllverlng mlr- 
roes, autopartn. rellEctara. making chipped 
glass Bijms. Write. Bprlnkle. Plater, 138 

Marlon. Indiana. 

'WHOLESALE Catalog free. Razor 
blades, notians. BiitgEr. l47C Pemberton, 

Cambridge. Mass. 

JUST Out] Amating fast selling 2&C 
household ticccssity. Bares hundreds of 
dollars. Sell 3 to 4 each home. Make up 
to S6 dftl]y- Pre« sample. Purp, 3lOT Pine, 

Dept. H-3&8. fit. Louis, Me. 

• AGENTS Wanted, nationally adveruaed 
radioi, Philco, GE, RCA, Zenith, etc., send 
for bargain act and part catalog. United 

Rad i 0 , N -N ewa rk J. 

''*35 WEEKLY Prom 3 hours homewortT^ 
2 m Other rnoneymaklng plans. FnrUculara 
free. Stamford, 03e-P Rlveralde Drive, 

Ntw York, 

BCIE^IFIC Gas Economli^cr. IncreaB^^ 
mileage 33-40 Generous sample and rx- 
cluatve agfinla propoaLtlon for 3 dlPtes. 
WoTBEmen Chemicals. Crets, Nebra ska. 

NEW Kind Of heat bolls water instantly. 
Make to 130 dally. Pocket else minute 
demonstration. No Insullatlon, Free of- 
fer. No investment- Write the Lus Co., 

Dept. B-atB. Elkhart, Indian a. 

NEW fiiiHimer deal for red hot name- 
dlatE action. Mall poatrgrd to nearest of- 
fl.ee today. Ealesmanager, 419 Ka&ato 
Bldg., Minneapolis, Minn, or 407 Victory 

Bldg., F hiiadeiplula, Fenna . 

AGENTS Bell water and oil painted por- 
traits. Large commission dally. New York 
Art fitudio, Slp™^use, N. Y,, Elmwood 
Station. De p t. 3- A. _ 

GOLD Mine for agents. XJp to 200ff 
profit. IMP rlngE cut jas hi] In In homaa, 
restaurants, to SU^. Money back 

guarantee Intures quick sales. Rush name 
for full partlculafs. Economy Appliancea. 
330Q %y, Va n Buren, Ch i carto. 

GET An Esquire electric raaor without 
c«t Earn to S3Q weekly and more spare 
time. Nothing to sell. Earn-A-Glftn 4843 
N, ttEdalE, Chicago. 

FREE1 Mexican framed fenthered pic- 
tures. B'sxSiit costs 40c. TEtallA SI. 00. 
Bample 50e stamps, refunded first order. 
Marquez- F h Apartado 1176. Mexico Clt y._ 

SELL Patented hey holder. Takes no 
room In pocket, EaceUent premium item. 
Sind ten centa tor three samples. Jay J. 
fllmfler, Malden. Mo-Sa. 

AUTOMOTIVE fipeclalty. Tremendous 
appeal. Repeater. Get big money facts. 
Eagle Mfg., 7Q3d fi, ]S, Lincoln, Kebr. 

EOVE! Qlrlfi! Sell vanllU flavoring. 
Details free. General Products, T5 bd, 
fipringfleld. Mau. 



200 '^ PROPtT, Nnknot olathes line reel 
Belts an sight at 3^c. Carl Clnuscr, 11 

Glynn Terrace, Quiney, 111, 

DO Vpu vant agents far your propoel- 
tian7 Your ad In this space will place >'OUr 
message befare hluidTeds OE men ScOklUg 
lasl-oeiung products. My folder "How to 
Secure Agents/’ is filled with proof. TH 
gladly send you a cow free, p, w. John- 
son, Manager Classified Advertising. Pop- 
ular MechanEcs Magazine. 2tW E. Outana 

St.. Chicago . 

fiBNEATlGNAL Guaranteed dnvOtlttg ex- 
tracts! Four bottle — 24 oiincc assortment 
worth S3. 30, sells HOC. laoEt clear profit i 
Prepaid freight I Free merchandise I lOQ 
fast selling repeaters! PremluniB. Wal- 
dorf ^oducts, Donalson. Los Angeles, 

Calif arnla. 

MAKE Money selling guaranteed burglar 
alarms. Fast .lelllng dollar item. Write 

Bentln el . Slfi W. Jackflan. Chicago. 

BIGGEBT Profits F Sell beautiful new 
household necessity. Women bur on sight. 
Dar co , 3DD9 N orth Harding^ Chicago. 

NEW Amazing product. Sell loCAlly or 
by mall. Pays splendid profits, surprine 
in store for hiuuers. Write Immediately, 
Universal Bales, fita. D, Box 34. Cincln- 
natl. Ohio. 

SELL BlPifan eigtu. canion's filgiu, 
2l0i_^ East JamEB. Flint. M ich. 

PROETT wii^ new pr^uCts. Make, sell, 
fcpeot. Analysis. Research, Guaranteed 
formulas, Biggest catalog free, Sneclal 
prices, leads. OlhaoP Labqratorr. Chem- 

tsta, BP- 1 1 42 S un n yxlde, Ghlcago. 

hIghly profi table sideline tor men 
selling hotels, restauranta, hpapitaLs, etc. 
State lines now representing. Mllrox Lab- 

oraLoricfl. 94S fio, ^abaBh, Chtcaga. 

SIDEL'S Uhivertai tMllShlng eioths. Fast 
Z5C sellers. Sample lOc. Scruggs Com- 
pany. Bov 3023, Chattanooga. _Tenri. 

CERTiPIED Farmulaa dupUCAling agents 
most popular speCLaltlrs. All ]lnt«. No 
service iJte this. Stamp brlng-i Intarcatlng 
Information. M ill er, Jet tq- u. Tampa, Fla. 

SELL New Sheepskin auto washing mitts. 
Writer Maupln., Galnesv] lie, T exas. ^ 
AGENTS — New greeting card salra plan. 
Partlculatt free. Box Ids, Fottstown, 

Jp^ita, _ ^ 

MONEY In butterrTiw, moths. See Sin- 
c[a ]r Display A dvertls cmeiit on page _J9^ 
I'LL Give you irOCericG at wholesale be- 
sides splendid c^pportunlty to make up to 
S45.Q0 In a week. Brand new Fard E.^an 
given OS bonus. Detailn free. Albert Mills, 

^22 4 Manm outh, Cinci nnati. Ohi o. 

EARN E*ay money giving awiy PacKard 
Lektro shavers- Free Bample Kal« card 
and full particulars. DlBtiibutors, Eax 295. 

Altoana. Penna. 

SELL Beautiful 1539 art calendars tow 
as ion for 13 85. Every business buya- Or- 
dETS being placed; start quick! Big com- 
misslana daily. Write! New England Art 
Publishrra, North Ablngton. 3S, Moss. 

DIfiTRlBUTORfi To ge|l laat moving 
Items direct to housewife. Good opportu- 
nlty. Write for particulars. FolyshJne, 
Inc,. Rocheeter, New York. 



NEW Invention I Banltary teUet seat 
lifter. UhllmRed sales bringing large dally 
pTQhta to agents. Sample 2,'tc. ^curlty 
Producta. Box 124. Sacramento, California. 

AGENTS Make bigser profits on food. 
prodLtctx- bargain deala. Law whaleaoJe 
priCn. Big display CASc sent On trial, 
Ho-Ro-Co. 231 Q-R podler fit., fit. Louis, 
Mo.. 

AMAZING ibaroener— IDtl shaves frem 
same blade. 400 7^ proflt, 81 .00 ipim.ple 
BSc. Dallas Ruth, wh eelera btirg, Ohio, 

^lO Money allying inltlnU on auto- 
mahlles. Write for particulars and free 
camplra. American Letter Company, DcpU 
40. Dunellcn, New Jera gy. 

agents Wantad. Razor blades. Big 
profit. Louis Eugene. 277 Broadway, New 
York 



FREE Typewriter. Outfit 36c. Details 
free. Associated. Southslde. Oil City, 
FennsylvanJa. 

STARTLING Inventlan — Packet adding 
mflChlne. Nationally advertu^ l3,5d. 
Whirlwind selitt. Big profits. Calculator 
Co., Sox niB. Chicago. 

PRIVATE Brand CCsmotJcs and tallet. 
preparatlorL!;. We print JOUr name on the 
labels. SOD*^ to 400^ prolU. Bend far 
complete details and prices. National Bcl- 
entlfie Laboratorlea, J818W Broad, Rich- 
tnemd. Va. 

ATLAS Wlndown sign letters. Large 
slots, p+nny each. Bcmutlful fret samples. 
Atlas. 7841 HftlStcd. ChlcagPL 



EIO Money applying initiala on auto- 
mobiles. Eoslost thing today. Free aam- 
plcs. Also, sideline salesmen for name 
plates and tire cover transfers. '’RalCO,'^ 

jgj^_Wajftlngton, Bewton, Maw^ 

BIG Money taking orders; shirts, tlea. 

hosiery, underwear, ralneoatj, nunl^, uni- 
forms, etc. Salea equipment freel Experi- 
ence unnecessary. Write Nimrod, Dept. S, 

4932-39 Lincoln. Chicago. 

PROFIT! Cold and colored sign 
letters for windows. oUlce.s, truckj. signs. 
Auto managrams. Easily applied by agent 

hr c ustome r. NE on lte, Akr on. Ohio. 

AGENTfi: Smash go uricea! fiantoa 

cofT« l2c lb. 4 OZ. vanilla gl^e. Raz^r 
blades IQ for lOU sticks chewing gum 

13c. 16D other targains. Premiums. Ex- 

perience unnecessary. Camatlen Co., FO, 
St. Louis. Mo. 

GUARANTEED Gold leaf lEtters for 
Store and office windowa. 6041^ preflt. 
Free samples. Metallio Co,., 43B-B N. Clark, 

Chlwgo^ 

MAN In each town, to plate Auto p&r^, 
refleCtorsH bicycles, fixtures mirrors, by 
lato method. Simple plan of manufactur- 
ing at homo starts you in good paying bus- 
Ineag, Free partloulars and proofs, Gun- 

metal Co., Ave. H. Dec atur, I II. 

AGENTS— To mail our literature. Good 
profits. Home business, Maywood. I4g 
fifth Ave,, New York, 
fiUCCEED With yddr products. Make^ 
sell them, Formulaa. Prooesses. Accurate 
analyses. Catalog free. B. Thaxly Co., 

WH.shlngton. D , c. ^ 

AGENTS’ -Oppor7urdty"to inkke moneyl 
book containing |fl7 successful bu^lrieas 
plans; home or ofllce; gend for free IntTO- 
duetOry booklet. Elite Cb-. 314 Grand St.. 

New York. 

FREE fiamplE — Amazing cleaner; sells 
homes, taverns, every where. Big profit^ 
fa&t repeater, Beteo, 6007 Irvlhff Park, 

Chla pOL 

AGENTS; Stamping names On pocket-kBy 
protectora. Bamplc check with your name, 
address, 2bc. Stamping Dutfltj. Emblem 
checks, check- fobs, name plates. Ifart Mfg, 
Co.. 3&3 Degtaw St., Brooklyn. N. 

manufacture fipeckaltles. hire agents 
yourself. Big money. Free literature. Qll- 
bert B nppi y. 1107 -F Broad way,. New York, 

ENGRAVED Naino platM, numben, 
Mgu3, etc., easily sold, profits Itrge. Sme 
Bros. . W inthrop. MaJ J!. 

LUREK Quickly rfimoves lime and rust 
stains from both tubs and slnk-i. SelLs to 
homes, haspltalx,. apartmenta, Bample 25c. 
Lurie Company, Indianapolis, Indiana. 

300'?^ PROFIT On telephone call counters 
at Sc each. Monthly repeat sales or sale- 
able In multiple. Samples: 3-lOc; l2-36c; 
3W-I1.T6; ]DOO-«]9.6S. Tele-Tally, 1C 11 
C5th Avenue, Oakland, California. 



HIGH-GRADE SALESMEN 



BfG Gosh dolly; OOsh bonuses regularly, 
Sell Sanforized shirts, tied, hose, under- 
wear direct to wearer. Guaranteed full 
year. Sensatipna! style and quality fea- 
Enres. Galea outfit free. Write today Dept. 
PM-e, RoscfJiff -Quaker, 1333 Broadway, 
New York. 

ACGREfifil'TE fialesmen for exelusive 
sales Tlghtfl on famous. Proven Kins Prod- 
ucts. Constant money-maker. Fast re- 
peater. lOQ'^- profit. Earn S5000 Up yearly. 
fiucMssfully sold for yearfl. Don't waste 
time. Pick a winner. Write King Mfg. 
Co., ITDt Maplewood Ave., TilnC. Mich. 

DiD You make 46^ lost week? Does your 
job ofl'er you real future? If not, why not 
,qtart a wholesale business Of your own? 
Little or no capital needed. Handle line 
200 nationally advertised 6c-l0o ptoduols, 
Show merchants new plan lor incrcsauig 
eales and profits. Handle everything from 
your home at Rtart. Dhance to operate one 
of our Silver Fleet aerrlce trucks. Facta 
free. World's Products Do.,. Dept. £810. 
Epenee r. Tnd 

BELL America's mo;tt complete lluc^ of 
bus] ness necesalties. Regular and novelty 
size book matchca. gummed labela, politi- 
cal Items, prldug sets, reaCauranE sup- 
plies, saiesbwkA, engrav^ like statioDcry, 
shipping room 3^upplles,. Office i^iipphe^. 
printed ^mmed tape, advertising chewing 
gum., advertising pencILs. thermometers, 
busllltag ttSmulatOrs. Complete line print- 
ed buslucsa forms and hundreds of other 
fast wllers. Bu-ilness cards tl.6Q thousaniL 
Stationery *3.710 thousand. AU competi- 
tion undersold. Cash commlEfiiDns ad- 
vanced dally. Extra bonus. Experience un- 
necessary. Complete sales outfit free. 
F^eral, AH-301 South Defiplalnen,, Chi- 
cago. 
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PATENTED Zipper ^'Moncy Sot*" In- 
jilsjp *Lii genuine cowhide monosJ'a.tnniBiJ 
trouser tJelU. t'ljllB pidltpoCl«eU. Saves 
cMh. Tate orders. CotleCl big caqti pmT- 
ILb ImmfdmEelv. We deJlver, Writer for 
I rise dCJiitnistrator saiUlite offer, Initlal-It, 

50fl Norlh D earborn, Chic aeo, 

SALESMEN, Distributors — Eslabllahtd 
coarpanj'. automotive s^tem nil car 

and fleet oiftnera vitally need. Belli for 
only Lloyd,.^ ol London insurance up 

to tA,iM>0.i(H. quick eonvLni^lnir d*m- 

onstTatEon. Large repeat business. New 
proven. merohanqiftlTui plan to dealers ear- 
rl<H Insurance protection for joU. 

Profits up to S6M.M per tnontb, Eiccluslve 
lerrlloTles. auaranlecd salea pr money 
back under Plan A. Write today lor de- 
tails of fulE-siae sample and all facts. 
No obliBatlon. Craver-Jay CorporatLOTL, 

105, Kansas c ity, MEsBOuri. 

a ANDERSON'S Pook matches {Ottia'A, 
llllnoLsI oner sa l esmen bEBt proposition. 

sell Pans, Calendars to merchants. 
Free samplca to producers, Caaey Calcn- 

riar Co., KUOKVill e, Ipa'a,^ 

IP Tfou are ambltlmla v'ou dm make 
good money with a Rftwtelgh rtmto. We 
help you ffct stArEetl. Wo capital or erperl- 
ence needed. Steady work for right macL 
SalEB way up thJi year. 'Write RawlelgEi’a, 

Bpk F-3-P FM . Fr eepo rt, III. 

BALEISMEN: Beil bdSint^ stationery, 

hook matches. adverUSIns gummed tape, 
advertising pencils, sLolf moulding, la- 
bels, sulnbook^. rubber stampa, tags, ol- 
fleO SUPpHea. Business cards $1.5U thou^ 
jiand. comm, daily. Free dr-als. Sales 

porlfDllo free, 'WLlleiw, 2ua Gladys, Dept. 

ax, ChicaBo, _ 

VP To 495.011 weekly. Abb Open to side 
line men. t&OO.OOO pijnch bdard hem an- 
nounces new Items- No Invcstmanc. Com- 
plete S4leg kit free. KAeS BulCa Cb,, 022T 

Broadway, Dept. GIM, ChlO-ftgO. 

BIG Commlssloiu aelllng atores ccltulaid 
pricing tickets, metal sbelf moulding, 
meou covers, slftis. Chrome changenble 
lEttens. P. Prlcine PrCM, u\ wnitc St.. 
Hew York . 

CALLING Alt brush salesmen — Make 
proAt scliing the newest magnetic 
electric brush. Atif Active sponge rubber 
bnuhefl und Other rabher Item*- llouae- 
hold chemIcalFt, ngllahea, waxes, silver 
clothe, fly spraja, moth d^strojera, kitchen 
nida. plu.'i u wonderful complete Line of 
quality brushes, moon, brooms, etc., tested 
aod approved by Good Housekeeping In-r 
Etllutc. All iuleamcii mike lOO''f prunt 

plus an Immediate ‘opportunity to become 
manager with a eqiu.pany r^tabllshcd fif- 
teen yeara. Write Adverdalnff Depart- 
iTicnt, I>dnaEd Brush Company, Cumden, 

y. j. 

SO.EIOO MILEB From weak, discarded 
fires with Tire Armor — a selling aensatlcml 
Wc drllvor. Liberal commlssLoti. Motor 

j^odneta... Lunt. Chicago^ 

■"436 WEEKLY From 3 liOtlrsTiOmcu-crk." 
jot other money makclng pianS. PaftiCUlnfa 
free. Stanifgrd. 420 -F ttlverslde Drive, 

New York. 

VitLiMiTED Prqiits. Graniti; mbnii- 
menla. Lettered. Prepaid. 49.9(1 up, Free 
catalog. UikeilcEt Company, St. Cloud, 

Minnesota. 

BTORE3 Clamoring far plant 

grower. Bell GrOfast. Tremendous prof- 
i^, B arter. 3B3 T Tracy. KaTvaas city. Mo. 

1.9, 999.99 CAPACITY Pocket slap ’caieg^ 
Inter, Hctall price only Sl.Qdl 0-et agents 
Offer, Lundgren, 322^E Nertlle Blk., 
Cinaha, Neb_ra!$kA. 

BLADEg. Factory prlceii Free dellv- 
rry. Agg Blades. I3ept. 5-D. RodlOstCr, 
y^TT 

BTEADY Repeat: Guaranteed lubri- 

cants., soapa, cleaners, waxes, disinfectants, 
auto chemicals, Old reliable manufactur- 
ers. Liberal qcmm1a.^|qn:3 weekly. Big 
market. SelLIng equipment free Let Us 
ejfp jajh. Banning CastoriuE, Rome, N. Y. 

SELL The Driving Ma.'iter. Shows miles 
per gnlion when driving. Analyzes motor 
troublen, September. iOSfi. Popular M*- 
chablcs dMCTibEd fully. Driving hfsiitcr 
Gompuuv. Sioux City. Iqwa. 

C^PORTDNITY, Make U|) to $9& weekly 
with a.-itoufldlnff new product n-ceded In 
eiTry home Gold mine for atale. countv 
local dlHtributors. Bcnsa'.janal sales. No 
competition. Novel like It. l-'ree gift 
plan gets autonuitlc reiwat orders. Write 
quick, Atwell. Inc.. Dept, 5B. WaUkcaan. 



LIVE Distributors wanted for new food 
setuaLion, Selling like wUdfire to !itores, 
cafes. 45.87 profit per case. Wire or air- 
mail for ekclusive terrltciry. Minute Foods. 
257 -kd werdin pj.. Los Angeles. 



Make Up to 450.0(1 weekly part time 
nelllng Tep Quality AdverltsLng book 
matchea at low prlCi-S. EKPerlence unnec- 
essary. We train you. Full time proflia 
unlimited. Free ssiles kit. Match ■Carp, of 
America, D^pt. E-6, e04l W, Grand. Chi- 
cago; ^ . 

TlRki Accessaries. Ouarantaed 10.0011 
mile Tiger Grip Tire Patch, and complete 
fast-?ciring line auto aCC(>saariea. Sales- 
men-distribuLors easily make Up to S75 
weekly, and over. Protcelcd territory, 
Eegnumy Rubber Products Co., G76 Purlf.- 
haidt. Dayton. Ohio. 

DISTHIBUTOR3 For electric dry shaver 
rttalllnff 45.35. Nq stock InvE^tment. 
Allen Razor Company, Allan, Allen- 

town, Pen na. 

SALESMEN'S Faradl-=?C--New electric 
Bfuaninteed dry share razor, cdai *3.— Big 
42.00 prods for you. Write, wire Universal 
Industries, G227 Broadway', Dept. CI2S, 
Chicago, 

MANAGE EiS Wanted In ei-ery city and 
ton'll. Small tni'estment will realize 4100.00- 
veekU'- Bayers Bystemsi, 4801-02 Sheffield 
A ve.. Chica go, HI. 

CANVASSERS, Fait aaltiPR pictyrea, 
Mexart compa^ij', U32 Lewis, San Antonio, 
Texm- ^ 

BELL New sheepskin UiitO Wtuthlng mitti$. 
Write: Maupin, Oairi'L'SvIUe. TeXAa. 

SFARKLINO Glo-Brlte siirna sell fast 
to stores, restaurants, taverna. Lasting 
gold finish. RellgLoUii. biOttuea. J. A. Bax- 
ter, Cambrldifg. Ohio. 

SALFBMEN: Sell advertising noveltloE, 
calendars, lana, thermometr-rB. etc., lOr 
nationally known firm. Liberal eomml^- 
slons. Slanwood RllEauti Corp,H 21 Btation 
St., Brookline. . 

BIO Money Lakine brdera; ahirlA, ties, 
hosEcry, underwear. rwlucoaL^. pants, unl- 
fornu. etc. Sates enuipmpnt free! Erpan- 
ence unitf^ccaaary. Write Nimrod, Dept- 05, 
1932-30 Lincoln, Chlcogo._ _ 

WANTED. Monumental aalPFjman every- 
wher*. MarblB-GranltE Company, A- It, 
pneco, TIfl, 

ATLAS Window -ilgn letters. Large plzex, 
PentJV each. Beautiful free aamplea, At- 
ja-' t, 7941 Halxted, Chicago. 

OUR New 1934 complete Unc of brushes 
now ready- Largest cammlsaloiui, Write 
for -■!a]ea ptan. -Wire Qrbp Sanitary Brush 
Company. 23 00 5th A re.. New York. 

NEW Specialty — SeUs every huatiiMS find 
profraxionat man. Four gl5 .xalea dully pay 
S3fiO weekly. Farrell cleared over 4l.b00.ba 
monthly. Write, F. E. ArmstronB, Proat- 
dent. Dept. PM. Mobile. Ala. 

GUARANTEED Gold leaf letters for 
store windows. Free samples. Liberal of- 
fer to ear owners. Metnlllc Co,, 433- A N. 
C lark. ch lcaaO: 

MAKE More money with Red Camel 
Automatic Frrt Extingui.ihcrs. Low prleo. 
Proved seven years. Bpiendid aalaa outfit 
free. Some good ictrltury open. Exetu- 
slve. tVvIte quick. 704 Red Comet Bldg., 


FREE Booklet deficribes 157 plans for 
making S 2 a-iioo weekly. In home or office, 
business uf your awn. Elite CO-. 2 14 Oi'a.nd 
St., Nea' 'York. 

DISTRtmjTOrLS Making big money Ln- 
tr^udng latest sensatlan — Chemical 
Growing. Produces larger flowers, vege- 
tables, Indoors, outdoors, without sail. 
Good IcrritoiT ntlll Open. Wire, Hirmnll. 
Cheml-Grow, SS7-HD Wardlu Pi., Loa An- 
geies. 



HELP WANTED 



WEAR Pine hose r send without cost 
with outm wbilfi taking order:! for amas- 
ing new hosiery. RepEaceinent guaranteed 
egalTL^t hglEs, anags, and ruiui, Hush name 
and hose size. Wilkmt. Desk 37 -Fl Green- 
field. Ohio. 



WANTED — Men to represent larte shoe 
COmiMUliy. Good pay every day. No experi- 
ence needed. Complete sales outfit sent 
free. Write Conxohdated Shoe System. 
Dept. S31, Chippewa Fall:;. Wisconsin. 

LOCAL Agem.5 wanted to wrnt and dem- 
onstrate free -SUiU to friends. N* canvass- 
ing- Up to $12 In a day esu}'. Experience 
tl qneo AviAty. 'Valuable dempiLslratlllig 

equipment, aetuni samples free. N, J. 
Graves. Prea,, Harrison, Dept. F-Sl?. 
GtilCagg. 

'■ANT B-utton.'?"' kl!U thousands inks, 
roaches, flics, wasps^ sllverftah. waterbugs, 
imtecbt, rats, mice. Guaranteed I Bend 
4bc samplea, p O. BOX 4, Miami Beach, 

Fla. 



MEN Wanted for eoEce routes, Earn- 
lng -1 up to 442.5a first week. Brand new 
Ford sedan gjven you g4 boiiua. 1 send 
Bverythlng; you don't r1,tk a penny, De- 
talla free. Albert Mills, 5315 Monmouth, 
Cincinnati. Ohia 



EDUCATIGNAL AND INSTRUCTION 



LEARN Fasc] dating, prafl table profes- 
sion Of EwedisEi ItifiAsaga at home In 30 
dtil'S. MAke Up to 470 weekly. Write fOr 
free anutomy charU and details. The Col- 
lege of Bwedish MaASftge, 1501 Warren 
Bfvd . Dept. A44. Chicago, III, 
“SHORTHAND Slmpimcd ’ Bl.M. Les- 
son IbC. TotCblng Opportunity, SimmaHE, 

Bocky Hill. Conn. 

DONT Be afraid of the holdup man, or 
the bully just because you are below the 
average m size or strength. You can make 
UP for thlj denelency with a little Aclep- 
tlflc iiiatructlon Ip Jlu-Jitsp. which mill b<* 
sent tb you for only $I.UD. James Cole's 
Jlll-JitsU iPstruGLar, Box 3095, Cleveland, 

Ohio, 

INuIVIDUaL Dancing Inatruetlon by 
mall. BeglhnCTa, advanced- Latest stepE. 
Stamp brings personal fault-finding chart. 
BOK W. stn. W. Brooklyn. N. Y. 

FOR An ekCremely profitable lifetime 
bnuLness. operate a aolleeLion-crcdiL agen- 
cy. Free r&ider, colt Asaotittes, syri- 
cu 5g,. N, Y . 

”'4105-4175 MONTH. Oct U. 3. govem- 
metit job. Try next txamli^atlona. Com- 
mon Fdnration aurticient, Fn|] pfirueulars. 
ILit Jaba, sample coaching, free. Write to- 
day. FrliillClih Institute, DepL 33, Roches- 
ter. N. V. 



fiECGME An Investigator, Remarkable 
“Tviir Question, Problem and Lcsuon e'er- 
rngtlan Method-" Modern, praetkftl, thor- 
ough, Profusely IllusLratad. Purtleulars 
free. Interna Llonal Secret Service Instl- 
tUt f. J»M 58 . HptJbken, _N;_J, 

LEARN Electric welding. Modem trade, 
jobs everywhere; good money. Our short 
practlcaJ shop course trains you. Estab- 
Hi0. Welding Company, 4100' Paul 
Street, PhiladRlphla, Penn a. 

STUDY For ft degree in psychoiioey. 
metaphjfflira, truth, theology . Rgma .study. 
Charterod coElage, Free catalog. College 
of Universal Truth, Jlb<3 N, Dearborn Ch|- 
&ttgO. 

TELEGRAPHY Taught thoroughly. New 
railroad retirement act creating renewed 
(jpetiitigjj for bpemtora. Enroll now. Ex - 
penges low. Catalog free. I>odgc's Inati- 
tute . Hiatt Avp.. ‘YatparaEsa. I nd. 

BUSINESS f fH|l roi'l nif. Thousands posl- 
tlgna opemng. Land good .lob now. Write. 
Employment Couiueiloi'a, Box l5iB3K, MU- 
waukee, WUcDiuUn. 

BECOME A calumnJsE. Pamplilgt frao. 
10 years experience, Ben Arid, BLatlmi D, 
Lw Ang<:Lcs. Calif, 

SELL ItlStirahOO. Ail kinds. Training 
and placement (iorvlca. Vocational Ouid- 
ance Institute. Boo nLon. New Jersey, 

SUCCESSFUL Men are "reallstit.'' Brtid 
JOe and learn to become one. RealLxC 
League. 45 Abbey Court, afooklyn. N. V. 

M,AE3AGE, Hydrotherapy, dietetic!!. 
druglcM thrrapautics. cblrdpody, taught 
h.v mall. Evans corrcsiHjiidL-iice School . 
MontEP ine ry. A la^ 

MAKE More monej'. Get a u. a. gov- 
ernmeiit Jwb, Gat ffur new plan lor ob- 
tHini.ng one — no obligations. Age 1S-5Q. 
Write, Jnstnictlon Service, lOl, St, Louis, 
Mo., 1mm f dig be] J. 

GOV'T JobB start I125D-S3I0O year. 
Mm -women age lG-&a. Former examluer'4 
tested CnctliOd helps nuailCy you. Partic- 
ulars. lE9.t Joha tr^f. Write today. Patter- 
Rcm Schoor, 3C Mercantile Bldg., Ructira- 
iej. N Y. 

DEGREES EnriYCd by home study L;i 
arm, ficlencM. philgagph?, education, psy- 
chology, theology, law^ ehemlatry. eugl- 
heerlug. bUSEncss, agrlcEilturc. MclClniey- 
HMaeyelt ColEese. Chicago 

EARN Extra mOnCy! Glippln^ and pre- 
paring newspaper articles for publiahers. 
simple; fMClnatinc; prO-fi table. Send 

stamp. DLvIglon 55 A, NatEonAl Ff«S, 3933 
W. Sixth, Lo 5 Angclea. Calif. 

LRARN Machinist trade, tooh die isak- 
itig, Automatle and hand screw mgchlTiea. 
kfOdern shop methods. Actual work, Jobs 
open for trained men. Employment help, 
llluiitrated booklet free. Allied Screv Ma^ 
chine Co.. flOl La ke St.. C hicago 

LEARN Auto meohacLics. bod;, mAirina, 
welding, electrleity, refrls'eratlon. Dlosel. 
Elevlnsou's. ?0 d$a Main. Kansas City. Mo, 
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t'MlTOOXIN'G, COMMKlltlAL ART, 
»CHO\VrAR» WRITING. SIGN PAINTING 

PAINT SiRcis ror uroftt. rinG lettcrLnf 
fast with E[»«dway Patterns. 

Et3i&9, tnanv *!»«. tJntcsye method. Fr« 
EAtnpIOs, UtcraUirft. SooEpac 6c BlTimps- ftir 
valtLAblC 3 -in. atuhabGt. DjsplAl'-l^ttorE 

CU.. Stfttlpn S M-Q, New Ypth, _ 

'LETTER I NG Mnde ea-ij. "A to Z." 
TWO volumes. St.nO. Giiarantpeti. Sam- 
ples. stein Studios, I'lnlLron BUlldme. 
Now Vork. 

ART. LAtg'' he.^utlfuL oil ii>atntinE cn 
bluek velvet tl. R&LLsf action EuArAhteed. 
Ptiotoarl. JLS7_ a. S3 St.. WauW»t<Ka. Wig. 

CHALK^Talt*. Laugh produclns pirc- 
Rramn ll.on. catalog ibc. Baida, the Car- 

loontst. dslilthsh. Wis consin. 

" become Artists OVCTnisht. ttew delusc 
Mur-O-Graph euahlfA one to draw cicoi- 
Icnt curtoons, portraits, pesters, cto.. 
without irainine. Euiar^te picturoa from 
one up to thjrt? IPcUes, Not a toy. 61 Bl- 
pie, durahio, accurate. Guaraiitccil. Thou- 
sands 111 uas. One dolTai pOstpAid. Lit- 
erature free. Mui-O-Grapll Company. 
IrrlTi r , T cMiS. 

CABTOONlNa, Sketch Lng, etc, — 4G Ics- 
SQIJR. dW iliiiatrations. including drawing 
paper, pens, pencils. }l.00 complete. 
rmba Service, Cashton. WlsCOnsifi. 

MAKE More money matting signs and 
£:howcard?! Ea.iy p|napltfl.Ed ayslcm ^2 post- 
paid Write Stlvp Signs, San An- 

tonla, Teaaa, 

ANTlsTS^Increaaa your earnings. Lat- 
est monev making plans fLOO. FftrtiCUJar^ 
free. PiibUAilcn' KchangO, Brdf^rrd Bldg.. 
Chicaao, 

EARN cash income, coiwins and ciuoli- 
eating idmple cartporta iar Bdi'crtisers. 

E^ejvlee. Ar gyle, Wia. 

MAKE Art Fay. Advanced nrl students. 

Popular Mechanics, E. OntarlP 
$t.. Chlcagp. 



PL.AVSy, STORIEKh. M.AST scripts 



STORIES Revised:, rewritten if ncces- 
hory, and typed lor market. Wclton Tln- 
uey. Winns born, Texas. 

stories Revised; placvd on market 
Writi?: HurSh. BOk P-i613. Harriahurg. 
Fcnn a. 

ACTEALLV Maice money writing. Sure 
^ales Bok ^S, O tendalg, Cnilt. 

STORIES. Carlocms, photos. Jokes, 
poem, bought. Bend card. Bott 28Q. Mnn^- 
Ohio. 

WANTEU—^AUthorfl." manuscripts. Im- 
m^bate marketing. Revel. 41 West 
New York. 



WANTED. OriElnal pExnns. SOngS. lor 
immedbate DOnslderatiPrt S#n(t poems to 
Columbian Miwla Publissl^em. Ltd.^ Dept. 
Taronto, can. 



.AnVERTTSIN’C AGENCIES, LETTER 
U'RITEH?, rOK ABVEIITISERS 



DOE8 Writing Jetterft bother yout Let 
UH write them, wilh reaulta — gcltina pe-F 
and punch. Belter Letters Bureau, 5M: 
Railway Eac hangf. Mi jwaiiitf;e. _jwts, 

ADVERTTEEr AdvcriiSfl AdverUaln*- 
peacili at Uwcory prices. Novelties, Leb- 
anon . Indiana. 

AGGRESSIVE Sa(ea letters HO. 3 for 
*sa. Classified and display advi-rllnihg 
placed — no aCrvJCr eliarge. Julinn J- Hehr 
Co.. CJ-nej-nnati. 

LEARN Advertising tiuiekly at homii. 
Easy pfftctitftl pint). No test books. Com- 
mon eohool education sufficient. Interest- 
ing booklet Slid reguiremcnbi free Pnge- 
ribyis Bchopl of Advertittlhii. 3601 Mlchbcan 
Avenue D t-frt_ 3433. CUl cago 

advertising'” Ptacpd. Over 3.-JOO 
weekly papers. Lists Ircc. Castcllar-vo, 
3717 Redwood. Onfcift nd. Cftllf. 

6 A LEE, Collection letters pcrstiAilvely 
wri tten. Fugill. iz Qiirrow. Auburn,. N. Y. 

ADVERTTSINO Placed; any pnhll cation, 
anywhere. Copy written. No service Charge, 
free rate guide. LcOrnnil Agency, W 34 
West 53rd Street. New Ycrfli City, 



AnVKRTISE So Magarines, 3 months. 
gS.dfi inch, 25 Words fi.50. List spCCJkl of- 
fers free. Buctnam, 177 Stile Si reel, 
Boston. Mkas. 



24 WORDS. 40 Newspftpcrs-i $2.00. Good- 
ali Agency, 742 Market. Sar i F rant liSCO 

ADVERTISE; 34 Words ' Iri SSfl" 
pens tib. Lists free. A tlver tiding Bureau. 
45l^-C Cottage Drove. Chicago. 



YOUR Ad in 1.500,060 Sunday newspa- 
pers ttfuaniliUred. national ctrculauonl 
1 1 A. 40 Inch. Ratebook all leading news- 
papers, inagiulneil. free. Chicago Union 
A Bcney. a o O^Wegt Jac kson, Chicago. 

FREE — New Advertisers- Hate Guide. 41 
pages. Includes every! hing. Lowest rates. 
E. H. Brown Advert is-lns Agency, 140 B. 

Drartrarn. Ctlica ga,. 

ADVENTlSlWa'PiacEd anywhere. Help- 
fill, free service. Rate guide book free. 
Baker Advertising Agency,. 1P3 W, Madbaon, 
Chicago. Succeflsors to Ankrum Advertis- 
ing Agency. Estahlished £7 yeaia. 



Brsrv’ESfi SERVICE 



LOOKING For certain products? Wp 
find them. Write Tequirements. Sunrise 
Sales. 3fll S. MttUi. Preepor t, Mew YOrtb. 

aockkeepTng for -‘tmail bufilnes.q. 
cconomkaL Counsel As^iatekr Douglas. 

Georgia. 

PHILADELPHIA, Pa., mall addreSR 
ti.DD monthly. National Service, 3i7 

Booth Fr-pnt. OCDCc B. 

t2.00 MONTHLY Malntutiu! Brooklyii, 

New York, address, S9_^ne _Se^ 

CANADIAN Mailing addrra. *3.00 
monthly. Boa 503. SUtiCUl F. To rcmto. _ 
information Any question 31. 
Speeches. ctO,, written. Galvin . 307 E. 

k4. New Y ork^ 

CHICAGO Mall address; branch olhre; 
representation; *1 monthly. Letters, etc. 
forwarded daily. Establ ishi-d J019. Gcn- 
eral Servic e. 56 Wfest Wfrihinirb&Ui 

MEf^AdlE Bureau. Mall forwarded 
daily. 300 Lumber ExchAnire, Minncsp- 
ohs, Ulnn. 



RVD.BER STAMPS AND OFFICE 
SrPPLlEfi 



2 LINES 25c. 3 LitlM 35c. slanuturett 

(1.50. Stamp "Worlui. CentErport. N. Y. 

METAL Signs. Made to yotir order. 
Write for «$tihnate. RKitdale Co., I1B 

Walker Bt., New York , N , Y. 

Name. Address, 2 lines 3 lines 25^. 

Stamp Works, Auburn, Webr. 

GUSTIION MpunEed one- two lines 25c; 
three 35c. 100 IcUcrhcadit. 100 envelopH! 

61.00. Hauer Preas, I3i4 Ferd. Ymings- 

tpwn , QlTiici 

ORIGINAL. Cushion mDunted. One. 
Two llpftfl iSc; three 3Sc: four 4Sc. Fac- 
simile aignalure $1.50. Stamp Works, 814 
Bradley, FePtLa, lllinnls. 



TTFEWlUTtns. DtJPLlC.ATORS, 
OFFICE DEVICES 



GEM Poet card sfcnCll duplicainrs com- 
plete With ttUppllrj *7:50. BOlUl KCUip- 

ment Co. ._Comme_rG a|_Bld ft , ,_5t La ula, 

TTPEWRITE'rS^ DUplIcatPrsH iintlli- 
gtaphs. Write for free list onsee machine 
bargalnii. gave h-atf. Pruitt. ,*ia Pruitt 
Bjdg. , Chicago. 

INCREASE BUstncM now "^Ekcello- 
grupb’^ Rotary fstencll Printer reprints 
thnujiBnds ererylhlitg you tyricwrlte, hind- 
write, draw or trttce. Colors. 11$). 75 t4 
S44. Terms. Illustrated tsterature free to 
bllSiPe^tt or professional men. Pittsburgh 
Typewriter Supply, Department K-3, Pitts- 
burgh. Pontan. 



PitINTISTr. MPLTirrKAPHtVG, MIMEO- 
GRAPHING. GLMMED LABELS 



HaMMERMILL Letterheads, 300 O’aXH. 
any color pkjKT »n4 ink: 6 line*: (i 48 
postpaid. parti ciilnra. Woodruffs', 

317a Lewis, Duluth, Minn. 

BCSTNEes Cards . Thin miperAnr. 6et 
modern. 10OQ (1.9S delivered, Udelco. 
S-tja Virginia Holly wood . C alif. 

250 LETTERHEADS, Enyelopes. etate- 
iflcnti, 61.00 each. Keystone Preks. And»- 
UiMa. Penns. 

FINE Value. Printed stationery. 30n 
Maxwell bond letterheads Gxt, 150 en- 
veEnpes to match. Send $1.00 postpaid. 
Establiahed 1027. Franklin Printing Com- 
PMtbv. Franklin, Ohio. 

SNAPPY Mpdcrit printing. Low prices, 
McllenGhCl Printers, 3717 Lexington, Chi-- 

c ago. Tlll B Ois. 

S0D LETTEBHEADB, Blatcmcnia, En- 
velopes. or IDOO busines* cartis $1.00. Car- 
tex.^B0K K. Orange. Cam. 

tlrOb^POSTPAlT),' 135 LeUerheada a’ixll 
and 12B envetopea 0:14, ■BenneviUe, B07 
West RckMQVElt. Phllndel i^hlai, 

1,000 BQNP Lrltethegcltt Or envelopes 
S2.4S. Moyer. B-34I-P, Milton, Fenna. 



SANDERSON B Book Matches I Ottawa. 
Illinois)— most atlmcllvc dcalsn*: lowest 

priera. 

■QUALITY Printing. Complete line — 
low prices. Send order for estimate. Cas- 

tcIlaEzO, 3717 Redwood, Oa kland. Calif. 

MIMKOGR-APHtNO — C-hrap^ "than 
printing. Circulars. letters, etc. Low 

prices. Ruth Brown. Waj-t-ca_ Minn. 

-500 TWO CblCT businew cartts tLSD. 

VidapTfss, 5^1 Ji. _’^Tl!^_Chlo8Bro. 

FREE 1858 Fricelisl and samples letter- 
hcttdft, envelopes, sigtements, blotters. 
McCall Presa. 1338 Bo. 27lh. Omaha. Nebr 
' ''6M QUUMEb‘'d tickers, '■ttiai;,, "four 
llnw. 25C. Reed. Box F32e, Spiro, Okla. 

LETTERS, Exactly like tjTK written,. IBP 
— *1.30. (20 lines additional hundreds 
lOe. Multi grAphers. 31 la Capital, Jc3er- 

^h CILy, Missouri. 

DEL'llXE Printing — Letterheads, enre- 
lopes. sCatemEnls, 1000, ($.4*. PrintkrAft, 

Willernie. Minn. 

150 LETTERHEADSf 8l;.i}in. ahsf “IM 
envelopes. (l.DO postpaid, i^kholni, Bbel- 

by, Mich, „ __ _ 

6M S^iSll LEil^HaSEAI>B~$rM^ 500 
6’:i tnvelo3>es *1.2.5. Victors Prlntery, 
Exeter. N. IL 

ENOHAlfURE ^I'nUng. IdwhC poaslble 
^r|cn. Samples tree. Sunec. Mohawk. 

“”*3.35^04)0; LETTERHEADS. Envelopes, 
.ttate«ien.l*, CircuUirs. Samples. Midwest 
^miJmg, &14P Huron, MinneappEia. Minn. 

860 — 50 EACH — -EnvElDpes. RheelA, cards, 
13 lines), fColm tHHtpald. {Samples Sc.) 

ArrowpTi nt. Watoro ury, Conn. 

RULED Forms. Divide- the -profit- plan. 

Feld . E lmwood Plaog. Ohio. ^ 

fo LETTERHEADS aUxll. 1 10 each 5 
colors bond papcrl, II vO Unra black pifnl- 
Ing. 25c postpaid. If you like themi order 
lOOQ assorted as deeired for $'^-35 posl-paid. 
Shorite Press. 27- B NortJieiid fltaiicri, De- 

;^Ol t._Mirth 

300 BOND Letterhead GS7. 150 tOve- 
lOpCS, neatly printed blue, goThic tyFC. 
*1.00 postpaid. Edaewpod Presa^ EdgV- 

wQfHj, Ma rjiAnd _ 

5,000 LABELS. *1.05 Postpaid. Okay 

Prim ing. Mart i ns Ferry O hio Sampiea. 

REASONABLE. Reliable prbutliiB, Pr-tH^ 
layout, estSmaiing ii-rvire. Irelan Print- 
ing Co.. Berkeley Heigh Cs. HOUtO T. Day- 
ton, Ohio. 

, NAME Cards aa efUltt hundred!. Prompt. 
Lh'WIs. Press. Malvern, Ghio. 

NEaRgRAVURE Stattonen-I Distinc- 
tive. striking. dJiTpreut, Bollidays, Letter- 
head Specialists , Kpok. Indiana. 

IDflp ENVELOPES *1.75; 5.taW, (7 DO, 
Hunt, Printer, MQrrlwvTlltf, Penna. 

TWO Di)f”»rrvlcp Cnvrlopefl. stateinepta, 
letlErheads. Z50— *1.00, FeEd, Elmwood 
Fltlce. Obto, 

CIRCULARS 1000. 61.00; 5000, 
*3.50 prepaid. Keelerprint, 4237 West 
Crrmak. Chicagu. 

350 BOND Letterhead*. 135 en- 

velope*. *1,3* postpaid. Universal 
Orang e. Mas^, 

BEND iTcllar bill for 1000 buaineAii 

cards. ‘Woodp ri nt. WWXialtiCk. Vir gi nj a 

LABELS; a1i kinds. ‘Write, samples, 
JBSCo. Box 9 3. Hoiy efec, MA^i, 

BETTER Oraite print! OB', reasonable 
UrJtrd. Free samplas. Economic Press. 
Leo n la. N. J. 

5D0 FOUR LinE guminefl Sttekers. 

3*0- Moritz: Frimery, Eaginaw. Mich. 



PRINTING OCTFITS ASn IJirPTLlTES 



MAKE Cuts eheap, easy. Line-cuts, re- 
verse platrs, halftanes. Andoroamco, 1246 
West lD3tid Place. Chicago. 

Print Your own cards, stationery, dr- 
culara, adv^rUslnir. Rave monev. Easy 
Diles furnished. Print for others, hJg prof- 
its. Junior outnt *0.00: Job presseit *i| 
up. Petal la free. Kelscv Pressps. P-11 
Merirten. Conn. 



HAND Presses, type, euppliibs, Big lists 
3o. Landis. Richland. Em na. 

PRESSES $5.00. Type 3flc. Bargain cal- 
aloff. Stamp please. Brartshaw, 3314-p 
Hur on, Chicago. 

RAND Press, type and cooipleta ];irlnl- 
erx' aupplies. AdvUe equip msnt yoq need 
and we n^cte prices; or send stamp lor 
catalog, F. Felffer, ff-c; 6 Columbia St., 
Npwa rk. N J 

MAKE Screen printing outfit. irLstmc- 
iJona 2Se. Limnaer, 11&7-L EU3lh, Clevt- 
iand. Ohtu. 
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BUTLD Printlnef PTesa. OetAlla 

free. Hu?bl LcSU'CHr. Mi nncMMU. 

BTOCK Cllta 4DC up. 'CatSLlOU IPt. 
Gfeflor's, 1^-N Uoin fiLtHt, B^llevIlItT 

W, J. 

BARGAINS. Presaeft, tyrre. List 3e. Er- 
Change D*15. Ori ent. McrlficHt Conn, 
BARGAINS "TPresBCi. supptjca. 

Bend atAiQp. BArvard. OambrldaSn 

Maas. 



PATENT ATTOBNE\S 



INVENTORS r Send Immcdittcl? fOT TDUI 
co^u Qf cur new Iroo hDO(ki, ' 'Patent Pro- 
tection"' and ^'SuasefetlOlU on SeVhnff an 
Inyentlnn." Blxtjr-eicht PACOS^ of Interest- 
ing lacta^ They tell now P&tent ]aws pro- 
tect you; kind of sketch or model needed: 
slmoie stepE to talce Without emti how suc- 
cessful inventors hare secured SnancLal 
AASJStAnoeT show interesting invCDUons; 11- 
lus-irAto Important mEChanlcAl niovemonte- 
With hooka we also sedd free Evidence ot 
InventlDD lorm lo help estAhllfh date ol 
dlEcJOsurc. Prompt service. reasonahlB fees, 
special deferred payment plan. Strictest 
secrecy. Thirty- nine Feaxa cxperlettca. 
Kishent referencBB. Write us todar. The 
facta In our books, arc worth money to the 
man with a good invention. Addre^^^ Vic- 
tor J. Evans * Co.. Red-atorpd Patent At- 
torneira, 13-0 Victor Building, Washing- 

ton . D- C- 

INVENTORS— Small idea* may have 
large commercial posaibUitlea. Writs na lor 
free bodt. "Patent Ouldo far the inven- 
tor" and ^'Record Of Invention" form. 
Delaya atc diiirigerafu^ in patent mattery. 
Free information on bow to proceed. Clar- 
ence A- O'Brien & Hyman Berman. h84 

Adams Bldg. , WajhlngtOn. D. C. 

SELL Your unpatonted Ideaa. I tell you 
how and help you make the sale. PartLcu- 
laro free. Write Wilson Holmes. 901 Eai- 

rister Bl dg.. Washiagton. D. C. 

PATEI^S — Beal service, free opinion. 
Expert WaahlnRton assoclatea. Addresa: 
David P. Dellinger, Attorney. Chcrryville. 

N. C. 

PATENTS — Personal. conUdentlaJ gerv- 
icea for protection of your invantlon at rea- 
sonabl? cost. FrclLmlngry Information and 
approximate cost of patent furnished with- 
out obligation. John B. TEiomaa & Co., 

,902 P B t.. N. W.. W ashington. D. C. 

DIETf ERICH df Rutley, ReVistered Pat- 
ent Lawyen, Gl^ Colorado Bldg.. Wash- 

ington. D. C. 

WE Successfully sell InventLans. patent- 
ed and unpatenCEd. Write for pro^. and 
tell ua what you have for aale. Chartered 
mstltutfr of American invcdtors, DnpL 
*^c._Wft,?hjnfion. D. c. 

"INVENTOR'S OuldE.-' IQCl mechanical 
movoments, Ireci advises on patenting, 
aollini luvontlons. Frank Lcdermann. 

TTltnme Bldg.,. New _York. 

PATENTS. Instructions ’"How to Esiab^ 
llsh Your Rights" and form, "Evldoncn of 
Conception"— sent treel Lancaster. All- 
wine Se Rommel, 111 Bowen BldB., Waish- 

jngton, p. c. 

PATENTS. Booklet free. Highest refer- 
ences. Bf-it reaulta. Promptnean assured. 
Watson E. Coleman. Patent Lawyer, T3<t 
Ninth Bt., WtehinetOB., D. C. 

L. F. RANDOLPH. 302 -B Victor Bldg.. 
Washington. D. C. Low cost. Boole and 
inform a tiqn free. 

IHVEHTOEtS — €end for free bMlLlCt 
"PateiiC-SenSe.''' Information baaed OP M 
years experleDce. Lacey & Lacey. Dept. 
BA. B3B F Bt.. WaahUntton. □. 

PATENTS — Trade marLa. Preliminary 
advice, book and disclosure form free. Per- 
sonal eerviM. Irving L. MeCathfan.. IMO 
International Bldg.. Washinsion. D. C. 
Registered Paten t Attorngy. 

PATENTS. Protect your Idea by geciir- 
ing froc "Proof of invention" folder. Ex- 
ceptional sorsonal servlCE. Established 
19DG. E. £. Vrooman, Bill Woodard Bldg.. 
Wa.shlnEtgq, D. C. 



FOR INVENTORS 



INVENTORS — Small IdCfts may have 
large commercial pos«ibl liUcS. Write us for 
free bonk, "Patent Guide for the Invon- 
tOr" and "Record of InventlOTl" form. 
I>etays are dangerous In patent matters.. 
Free information on how to proceed. Clar- 
ence A. O'Brien ■*( Hyrnan Berman. &B4 
Adams Bldg., Washing ton, p. C. 

BELL Your patent through a ^mall olau- 
Ided ad in Popular Uechanlcs. Many in- 
ventors have found buyers in this way. 
Ast me for proof— r II gladly Jend It to Jon. 
P. W. JOhrLsOn. Manager Cla$iift|ed Adver^ 
Uaing. 200 E. OntarlD Bt., Chicago. 



INVENTORY: Send Immediately for your 
Capita of our new tree books. “PaCanE Pro- 
tectian" and "Buggesttons on Belling an 
Ihvenilon." Sfxtv-eight pages of interest^ 
Ing facts. They tell how patent lavs pro- 
tect you: kind of sketch or model needed; 
almpleaiepg to take without coat: how auc- 
cewful Inveniorg have secured financial 
iJUUstance: ghow Interesting InvenUons; H- 
lu.qtrate Important mechanical movemenCa. 
With books wc also send free Evidence Of 
Invention form to help rstabllEh. date of 
disclosure. Prompt setvioo, reasonable ices, 
speclg] deferred payment plan. Btrfetest 
aecrecy. Tldrty-nme years experience. 
Highest references. Write us today. The 
facts in OUT books are worth mpney to the 
man with a good invention. Address: Vic- 
tor J. Evans ^ Co.. Registered Patent At- 
torney s, IS-0 Victor Building;, Washin^- 
toii. D. C. 

[ FREE Booklet tcopyrlghtedi for inven- 
tor.q erplaln-s selling facts and buyer lo- 
cating method that may save you costly 
mistakes and lead to profitable sale of 
yout patented. Unpatented In^'entlon. For 
frM copy ATI to. Invert Lluti Reporter^ 
F-ima 5a. Fairfield. Ch laggo. 

I INVENTORS E Get Our plan. Wm. L 
I White. Vineland. N. J. 



PENDING Patent ApplicaLlons con be 
brought before Uiousands of manufaetur- 
ers, free of charge, through Invention 
MagasJne. Write iqr details, invention, 
Inc., P Stree t, Washington. D Q. 

UNPATBNTED Idea? can be sold. I’toll 
you hqw and help you make the sale. Par- 
ticulars with list of manufacturer^ and 
wanted inventions, sent free on requast. 
Write Wilson Holmes. BOT-A Barrister 
Bmiding. wash ingt oH, D. c. 

INVENTORS — Send fdr T2-pagE book on 
patents. Reasonable terms. CaruclentloLLS 
treatment to inventors. L. F. Randolph, 
Registered Patent Attorney, 302- E Victor 
Bldg.. W a s:hlngton. P . C, ^ 

INVENTORS: "Making inventions 

Pay." our 3 2- page illuatrated book, mailed 
upon receipt of 3c postage. Crescent Tool 
Cq., Dept. Z. Cfnclnnati, Ohio. 

t SELL Patents, established In tHWl! 
Charles A. SCott. 1T3PM Qarsqn Avb.., 
Rochester. N. T. 



INVENTOR'S Universal Educator; con- 
tains 900 tncChahlcal movcEnenls; SQ per- 
petual motions; Liutructlan oil proauring 
and selling patents and aelectlng an attor- 
ney. etc. Suggests new idea*. Price Si poiL- 
paid in XJ.3.A. Addresa Albert E Dietrich, 
^M-B Colorada_Btdg. , Washington, p. C- 

HAYE You a sound, practical invention 
Cor sale, patented or unpa tented 7 H .^O. 
write Chartered Institute of American In- 
vrntoia. Dept. 4-A, Washington. D. C. 



INVENTIONS W.WTED 



SMALL Inventions wanted by manufac- 
turers. I'll help you sell your invention. 
Write for free circular. Stanley fluli, 
E uct ld Aye., Clev eland. Ohlp^ 

INVENTIONS wanted. Patented, un- 
pa tented. Cash in now I Narthlake. Peoria, 



INVENTIONS thickly commcrclalinul. 
Unpaten Led, piotEctlon guaranteed. Pa- 
cific Inventors AgrUCy, 223G Post. Sail 
Francisc o, calir. ^ ^ ^ ^ 

WANTED — ProTnitifriU manufacturer 
wante Ideas or invention^ pertaining to 
automatic coin-operated devices of all dc- 
scrlptLona. All correspondciice conflden- 
^al._ Wes ter n. B2B W. KorEh Ave., Chica go. 

CASH For 11 npfl tented Ideas. Stamp for 
particulars. Ur. Ball. 9441- A Pleagqnt, 
Chicago . 

SIMPLE. Practical Inventlans wanted by 
rnaniifacEurers. patented nr unpatented. 
For informatlo-n write Chartered IruLltutc 
of American inventDrs, Dept. 4-D. Wash- 
ington, D. C. 



PATENTS FOR SALE 



OUTRIGHTl Small loot exerciser. 
Cheater Adams. Fayette Building. LcElng- 
tan. Ky. 

Wanted — P artner to manufacture new 
da;;lgncd CduCatlOual pUtxIc game. Real 
moneymaker. Write 10 Alfred HlrsChl. 1027 
North 1 3 Street. Milwaukee. Wlacoiuln. 

FOR Sale, socket wrench with new drive, 
or shank, for operation in cltwe quarters. 
Strength, compdCCness and simplicity of 
standard wrench. Not a ratchet. Good 
Item for farmers and others who want 
their tools to cover the greatest passible 
range of work. Patent applied f^- J- L, 
Foikat. ?929 Rosemary Ave., Madison. Wts. 



t7ii0 CASH. Patent 2,D3a.9IS, Ketchup 
dispenser. E. J. Unger. Black MOahannon, 

Ph Ilihisbure. Permsylvanla. 

"recently Patented Barment hunger. 

Sale CMitrlght. Any reaaqnabLe oCIcr ac- 
cepted. S. W, Willey, Neti,'port. 'V t. 

DNPATENTED Idea. Brass, fit- 

ting mamifactiirers, attention. Box 114, 
Sterling. II I. | 

HOT ScKcialty and premium. Paul 
DeMarum. tg Rico AVay, San FrAnclsco, 

calif . , 

PATENTS 1M21U. Tlrq gauge; l’74833g, 
£t>ark plug; each *760 cash, Georgias, 191 
Silver Street. South Boston. Ma^s. 



MANCFACTURING 



MANUFACTURING Tools. dlM. modeLs, 
metal atamplim. Fcderkh Tool Co., Box 

12. East McKeesp ort. Penna. 

STAMPINGS, Dies, models, screw idH- 
chlne producta. Porslwrg Englneerltli, 

Northfleld. OhiOt. 

ANALYSIS. Research. Newest guaroji- 
teed formulas. Biggest cstalog free. Sioc- 
clal prices, Leads. Gibsqn Laboratory, 

Chemists-, DB-1142 Bun njafde. Ch Lcagp. 

RELIABLE NallDiiAl company wlEl man- 
ufacture your products complete or will 
finance, manufacture and tnftritOt SbUnd 
LLseful articlea or proven saleable imtented 
products. National Die Coetltig Company, 

61J North Albany, Ch icago. _Ililn^a, ^ 

DIES, StamplUga, who forming, coed- 
plete manufacturing. BoUthCm ProdujOts. 

Independence . MlSSOUrk 

INVENTIONS Ma.nufactuTed lu any 
quantity at low cost. Stampings, df^la, 
models, etc. Estimates and free eataloa- 
Crescent Tool Co.. Dept. X, CilMMnnatl, 

Ohio. 

MANUFACTDRINO, Dlts. tnochihefT, 
models, bra^work. white metal CAStlng 
moulds. Catalog Jc. Baum'S MetAl Bl>c- 
claltleg. K ansa. s Ci ty. 

DIES, englneerlhg, drafting, in- 

venllona perfected, catalog house counec- 
lioita. metal etampaog.s. manufacturing 
speciallet^. Honeycutt Mfg. Oo., Kanau 

City, M d. 

TECHNICAL Bulletin. Many xublectsT 
Lint free. Popular MechapiM, 300 E. On- 
tario St.. Chicago, 



MBDCL8 AND MODEL StTPLiES 



MODEL Making mochlnery, precision 
bulEt. reasonatiiy priced. Write for circu- 
lar. William Romer, 9SQ Wlnthrop Ave., 
Hew_HavEn. Co nn. 

INVENTORS — Small Ideas may have 
large CommercLal posaibLlltle.q.. Write ue far 
free book. "Patent Guide for the Inven- 
tor" and "Record of Invention" form. 
Delay!! are dangeroua In patent mattera. 
Free Information on hOW to proceed. Clar- 
ence A. O Brien Ac Hyman Berman. 6fl4 
Adam s B ldg.. Waab lngton , D. Q , 

POWER Toola. small bench type. Send 
Idc for Illustrated folder. Gardher £lec- 
trtcal Sup ply, Detlanec. Ohio. 

CATALOGUE Of over 4A engines, cast- 
iliga. Suppliea, 35C. Refunded. Hofrardco. 
A-Z417 North A&hl and, Chicago. 

HO Model railroading I Information, liat 
19c. Reldpath. 2918 Berteau, Chicago. 

MODEL Makers, make your own engines 
for mc^del airplanes and boats. Use our 
caqtlPfTS. &. Ben Hansen. 239 W. 32nd SL, 
New York. N. Y. 

GAS Motors for tn^cl airptanos, boatn. 
Circular lOc, Anton Bohaboy, Rahway. 
New Jer&ey, 

HAILBOaDERB — 44 CoploLuly lilustrat;- 
ed pagea for model railroaders each month, 
Sample SOe, year 92.09. Model RallroadcT, 
7603 State. w auw fttiKa . ,wi«v 

ENGINE Catalog 20d. Particulars free, 
Evraymes CQ, EO N. Clinton, Chicago . __ 

SHIP And jachE modaL fittings; construc- 
tion sets; model yacht sails; Illustrate 
catalog SO cents-. A. J. Fisher, 1002- L 
Etowah Avenue, Royal Oak. Mich. 

MODELS — Your Ideas developed Into 
practical working models. 30 years' auc- 
tcasful exports ncc; thousands of sntlsfled 
eustomerf- Confidential service guamn- 
teed- Bank refErepcea, Send 3c pM-tage 
for 33-page book — "Making Inventions 
Pay." Crescent Tool Co., Dept. Y, Cln- 
einn at i., O hio, .. 

MODEL SuppUea for the inventor. Bend 
3c stamp for catatog. Pierce Model Works, 
Tinle? Park. 111. _ _ _ 

RAILWAY Models. Catalog handhoot 
2Se. Walthers. 247 E. Erie. Milwaukee. 
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popular mechanics advertising section 



BLtEPBlSTft AND PLANS 



PURPLE MttttfTli birdhouse blueprints. 
Tvehe 11.00. Albert Publish trS, Deo 

j^nlne-i. Il^ 

SIJM'mER CcHWLffea, Roadside stands. 
Build J'Olirsolf. Kum-lralfd brochure 25c, 
rni^Udos charmlos buuEa.loV^' blueprint, 
alone reeularly IJ.OD. ChAPlerbcK. 

hiadison Avemib. Nevr Yorlt._ 

COMPLETE Setiar heater' plans 12.00. 
Sunshine heat water fbr >^Oiir houio. 
Emerson Sol^Jl^eate]^_EscondidO. Cftlif 
uakeT 'Read "bUieprtiixa- ’ Partl'cu'iars 
free. Doirla Blueprint Co-^ Mboi-cron, 
■wyomtuB. 



HOME CBArTEMEX 



SQUAHEKNOTTERS! Make belts, hard- 
b5tes„ C-LC. Qnalitlf cord samples with CBl- 
alofl. free. Dapi oners boot, catalos and 
samples. iCic. fipeckall Re^Ibi $1 bdok 
with iDc beginners nutilt. all Tar II. P. C. 
Rerwir On.t Dept. J-0, 121 EAlvds St., 

Brooklyn. N . _ 

WOOP StaLiis. aniline d^cs for hcine-^ 
craitcra. Details aUnOp. Lincoln. Frod- 

uoiB. 161, Fort Wayne, rnd. 

Powell — Hardwood sample oasori- 
ment. 2ll dowels. IG" lensths.. &0e pOstpAld 
IQOO intlea. Free CaUiloe. Englewood 

Dowel, 6319 Yale, cmicaeo. 

KKOcRPOWK Furniture for entire 
honie. Lumber, plywood, vetteers Illus- 
trated cataloB IDO. Qlles-Kendali CO . De- 

catur, Alab ama. 

20 PULL'^IZED Lawn ontamont pat- 
term ol animals, bird, rte., 2^. 20 mll- 
stzed siEhmictte patterns at! dLlTerenC 
stenes, 25c. 20 lull-si^ed novelty patterns 
of door stop.s, book end.s, etc., 2.5c. Ltod- 
erii Wo od qraf Sagi naw . Mi chigan 

LEATHEFlCRAfTBMENI— Write for free 
iiutructJons and price list of Jeather, tools, 
etc. Sample cards 5c. Wilder As Co., Dept. 
F, 103B Crosby st.. Chicsago. ill. 

DESIGN Your owti furniture. Our com- 
plete course ahoWa you How. CJjily SS.SO. 
Invaluable to hbinc craftsmen, write for 
descriptive folder. KloSt Instliutp, 430 
Lyon. Grand Rapid.'!.. Mich. 



OLD CpOLD, IVATCllES, JEWELBV, 
PBEClOVH STONfcS 



UNCLTT AriKona smoky topaz. $l.t>D. 
Other semiprecious stones. S Main SL, 
Miami. AriEOna, 

ELGIN, Waltham. Hamilton watches. 
Make bit mOUC}'. Send for IllUStfftied cat- 
alor. Plymouth Jewelry Exchange, 

Canal Street. Hew York. 

POLISH Stones for Jewelry and EpecS- 
mens. Boot how to butld and operate ma- 
chine tl.04. Stamp InfarmatiPn. Hume 
Lap ida ^ Shop, Madera. Calif. 

60M REBUILT Open face Waltham, El- 
gin watches- Hew chromium Oped face 
cases. Make big money I 12 size. 7 Jcvel. 
$4.75: Ifi IT Jewel. tT.5a. Send ?c 

ElAinp for free ^atch and diamond cata- 
log. The Hew York Jobbers, Dept. Mh 74 
Bowery. Mew Yart, M. Y. 

highest Prices for old gold, teeth, 
watches. Jewelry. Full cash value mailed 
day shipment received, aatisfactlon guar- 
anteed or acDolea cheerfully returned. In- 
farmatlon free, or ahip today. Chicago 
Gold Smelting Co., 5W-P Champlain 
Bldg.. Chica go. 

GOLD $35 Ounce. Bhip old geld teeth, 
crowns, jewelry, watches- — receive eash by 
return mail. Satisfaoflon Euanntood. Free 
Informaticm. Dr. Welsberg's Gold Refin- 
ing Co., Hennepin. MluneapoUs, 

Minn. 

AUSTRALIA'S Lovely opala. Illustrated 
entAlegue free Good selection Norman 
Reward, Meltraurnc, AUisiralia. 



FOR THE HOME 



build Your own power mowcr With 
Elcctromowcr Kit. Cbttverts ani' Standard 
lawnmower m a power operated, self pro- 
pellcd Unit. Details free. Eleetromawer. 
ChAfina'hon. III. 



TOB.ACCO 



GOOD Chewing and amokinp tobacco, 
Mild OT Strong tiujk aweetened, 14 lbs., 
$1.(10. Package twist free. Remit with ur- 
der. Q. P. Collier, Mur Lin, Tenness e e, 

GUARANTEED: Cigarette, pipe or chew- 
ing, 5 ibH., si.oa: ten. $1.75. Pay when 
received. Flpr and box cigars free. Rives 
Tomeco GO . Paducah, Ky. 



CJCARETTEB — 4d For lOC Usirg guar- 
anteed pocket device. Makes your own ek- 
elusive ihonograRimcd brand. Free pertlc- 
tiilrtjrs. BerteleF, 1704 Blephen tHreet, 
Brooxijm. N. ¥., 

PREPAID 'Long Juicy, red leaf 

mild and sweet ohewlnj. id lbs $i 3o. 
Mild, smoking. ID lbs. Si, So. package twlsE 
tree w](b each order. Cblller Tobacco 
Pool, Martin, Tennessee. 

Pipe sm-oKers— Enjoy refreshing mild- 
nesa. better flavor of natural tobaccos. 
Name favorite brand, send I DC for liberal 
sampIcB. Prw tug humldnr offer. Pete 
Mobcrly. Box 1151. Qwemboro. Kentucky, 

TOBACCO Users: Anawe? this ad — It 

means samething for you. Bargain prices, 
generous trial sample IDc. Trnutt Farms, 
D58PM. Hickory, Ky. 

BRIAR Pipe bowls rcflnlslied. factaCr 
Original lustre. 35c or C.O.D. Duro Com- 
pa ny. Route B. ClKcltinatl. 

GIOARETTEfi — Roll 'cm for 15 g hun- 
dred. Sampler both hand and machine 
roll Jpg tobaccos lOc. Fcsul Tobacco, Box 
1045. Gwens bora. Kentucky. 



R AZOR S--DL A DEE--S 1C ARFENING 



ONE Hundred high q.uallty double-edge 
razor blades 35c postpaid. Fifty, 55c. 
Hosier ._ 2845 Carm et B t.. Oaklan d. Ca lif. 

BPECTAL. ' 25 Double *fdge blades 25c 
jmtpald. Edvards, Boji 2242, Glevaland, 
Ohio 

100 BLADES. Rator, blade sharpener, 
styptic, $ 1 . poAtpaicl. Fresh, quality stock, 
^hn tVlIapn . 13fe41 Ellar, PeB Thom, WJch, 

10 GUARANTEED Doubte-edge tAKOr 
blades and Goodrich sharpener. 35c. Mas- 
ter Ui.strlbutors. P.G- Box Chicago. 

1 00 KEENEST Rasor biadea, 50c up. 
Finest grade. BQc. Postpaid anywhere. 
Special pFlcea (or dealers. Laula Eugene. 
277 Broadway, New York.. 



Sl'ItVi^YlNG INBTH.EMBNTS 



guaranteed Factory rebuilt tnmsltg 

and levels fpr rent (with purchase optlpnl 
or sale (cosh nr terms i. Order now berora 
prievi: advance. 'Wc will repair, trade ih. 
or buy your old InstrwmentJi. Ship pre- 
paid for estimate and valuation. Write for 
List M-3D and complete tnlormatlblfV to 
15'Cirlren-Knl8ht Co., 13S N. 12th 5L. Phil- 
adelphia. Penna. 



FOR B.4LE 4>H BXCH-ANGE 



TR.4DERS Bulletin, hundreds of trades 
aJ\d bargains. Mack Brothers Exchange, 
2041 Chicago Ave., Chicago. 



FOR S5LE— MlsGlEtLANFGiJS 



USED 32 V. fight plaint. ISO complete, 
incJudlng radio. Arthur Ohlendorf, Crete, 
Illinojft. 

TELE9GOPB Mivtor Just aluminumLEed, 
ft*' diameter. Excellent condition. $20.00. 
A. Pardi, 201 D Vibe St., ClncinnstL Ohio. 



WANT E D — M I S CELL ANEOU3 



CASH' EM. 3elf us yout txCCSs Uhuspd 
postage. BmaU. dlsrounls. Mint Bticel 
Brokerage Company, 41$ Qaaton Building. 

Clcvelend. Ohio. 

CASH For U-$ed mlcraacopea, binoculars, 
cameras, Slide ruleK, drawing sets, fiurvey- 
fng. Eclentiftc Litsirumcnta. mechanical and 
electrical hand tools. Highest prices patd 
day ihlpmenl rcOfiVt’d:. SatL. 4 faetiDn guar- 
anbaed or shipment promptly returned. 
Elman' i, 23D3 VanBuren. Chicago. 



PERSONAL 



athletes Foot. Itching, burning, 
swiBtlna. odorewa feet, cured quickly. 
Send fifty cents for complete treat ment 

Box i nii-C, Chicago. 

atrlE 1“E'S Foot remedy, cured thou- 
sands. OuarahtCcd. 11 OD bottlv prepaid. 
Dr. W. J. Rena. D.s c. . Room 3. Chavanne 
Bldg.. Lak e C Uarlf^. La. 

INTERESTING Bnccesa booklet Irrcl 
JohbHton. PM -357 North Washington. Tlf- 

fin. Ohio 

PSORIASIS (Scaly skin disease] treat- 
merit. $1 M. A^bed eKternally, Btaan- 
lesfl., Bterling FrodUClS Co,. Box fi3-A. 
Springfield. III. 

WANTED, Drlelna] pofims, Eonga. for 
Immediate conslderataon. Send poems to 
Columbian Music PubliBhers, Ltd., Dept. 
33, Toronto. Can. 



■'SD- LONG “RUGS"' Is It sure cure for 
'bed bug!!, cpckreacbej! , and Other inneetfl. 
Large sample 25c. WsltcrG. 37 Mllfaum 

Ave., M aplcwCHxt. N. J. 

IBER'UOUSNEsa. Nervous fear( AJlUct- 
ed? Free. Interesting InfDrmatian. Inyea-r 
tigat et J ohn Engl Utid, Ontonajud. Mich. 

WIN PTiM mdh^f Bo^et-““'Sueeesji^ 
ful conicsung'"— ifiows how. iDc post- 
pald. Bulletin listing t3DO.lKiO.ao prlreg 
included free! World Publiaherty, 43IS-B 

Cottage Qrove, Chleagq. 

STUTTERING Abd aiamJmcrlJag CCirrBCt- 
ed at home. Dwcriptlve booklet free. Paul 
J. Wolfe. Box G3. Plttlburgh. Peuna. 



MlbGELLANEOL'S 



COATS- OF- ARMS And cmts CortcoUy 
rendi^r^ in colors or blmck and white. 
Highest grade. Estimates free. Heraldic 
Studieg, 1914 Oakdale Ave., Chicago. 

MAGNET— LJf id' SO ’ tlm« lu " WClgbU 
Wonderful for repairmen. mAchlnlsts:. etc. 
Write lor Inlormatipn. Robl. C- McCloy, 
Orei ttnd. Fg nna. 

■"FI RE WORKS For July Fourth. Whole- 
sale prices, Free catalogue. Leon Bresky, 
16 I fU'i Hamilton. Houa ton. Texas. _ _ 

quality Painting and decorsitliij. 

Floyd WeaTBr. Ro ute 3. ^|?cjtf OTd^ I H . 

SWAPPERS, Cbiloctors. iayfttlgato frw 
•trading aenic*. Exchange, Bos 4J5, dc- 
Irnit. ^ 

Tattooing outfits, supplies. lUustrai- 
ed Ust free, '’Waters," M5 Put- inam, De- 
trolt. ^ 

MONUMEI^S. Rrnionablc. LeVtcired, 
Delivered. GuaraPitecd- Rellftblc GraiUtc 
^ompany^ Al7, Oneco. Plorido. 
■swapper’s Friend, R4, saiincT'Mi^". 
Interest!! swappers, mail order, 50c year, 

sam ple 10c. 

"RACKETS Thai Svlhdlf YOU,'' fS-ODO 
words. Iftc. ‘'The Racket Bertes" (reprint- 
ed from Readers' DLgealf 30,tid(} words. S5c 
postpaid. Authoritative exEK»e of hon- 
riolent frauds.. BifOCk, ^4-16 $l9t Ave., 
A&torla. N. Y. 

BUStNEs^ ProposiUon reallverlne mir- 
rors. autoparts. rcfiectors. making chipped 
glass elgns. Write. BprLnkJc. Plater, SSA. 
Marion. Indiana. 

HEAD Scraicher, dandmiT loosener. 
Cholly St. Merits, Cbanceller Ave., Ir- 

vinj^n. I*L 

AR'TIsiTIC Bird pfclures. framed, hand- 
made with genuiue feathers. Unequalled. 
bcButirul omamont! Slae 5!a^S^> , S1.0O 
postpaid. Agcnta wafFted. Marquez-OA, 
Apartado ii'W. Mexico City. 

INFORM ation. Arty subJtHct. Mlnt- 
roum fee $l 00. tnl#rnatioral Research, 
B&2 Ma gnolia Ave., Los AngelEa. 

NATIONaIJ-Y AdverUaed electrical ap- 
liaciccs, radios. Any make. Any modeL 
b'i to di^scouftt. Brenncn Dlxtrlb- 
utinu Company, Mb Beeiey st.. Brooklyn. 
N. V. 

MEOHANlbAL ProJecta Jald out. do- 
talljed.. ready lor cOnatructlQn, Bend 
sketches lot CiiiUmatc, Dtaftln.|{ Bcrvice, 
Box 55i^ Pon tiac, Michigan. 

ENGRAVED Melol name pl(it« for Uit 
Homa and baalness mao. Rust prouf. Pres 
circular. Ed-ward Lock, 14TS, Washington, 

D. C. 



"WH Nickel plane Atvyining Priees rea- 
oc nabts, Globa company, Ftt^crald,. Ga, 

ZINC Cuts lor few centfl without acids. 
(JycmlcaJs. Ouaranteed. Illustrated in- 
structlciii folid SI. Ob. HCtidriXcm. Argyle, 
WlEconain. 



money In bultCifliOs. mOtl'kA. 6cc &Ln- 
clair DlAplft y Advortisement cn page ISA. 

aTANDAED Elcc.trlC lamp iiisCCt killer. 
52.00 up. Literature free. Sauer Bros., 
San Leandro. Ca lif. 

iNaiDE Legal Information Keen out cd 
trcdble. Maks money by knowing the an- 
swers. Price 35 cents. Dept. B, 234< Hurxt 
Bldg., B uffalo. N. Y, ^ 

WATERPROOF Leaky baweinent wall.?, 
finorf. IneKpeiwlve. F. Gerwim, Meeker, 
Oklahoma. . 

AMATEUR TattOQing outfits. Illustrated 
cKtAtiMf Sc. 'Tatuco,'" 45 1 A S. Stats, Ghi- 
fa*A 

MEXICAN Legal matters. American At- 
torney. Box 1T26. El Paso. TfKflkS. 

□GOD Eyefllght withput glosses. Nu 
drugs. Repres.entatlvcs want^. Arthur 
Jacobson, Upsala. MidnegOta. 

LIKE Tn draWf Earn olcady Iniximc 
Lracing and duplicating lOdverUotng COf- 
LnotiE. Ad-Ser-ylce, Argyle, Wis. 
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YOU'LL 

fastjWwiLli Bn eBuy 
playing Comi^ Choice 
cf world's znRtest art- 
ists. Manjr exclaaiv^ foa^ 
turoa yet thw cost no nofe, 
Hoina trial. Easy nayinents. 

yoar dealer ot write for 
freeb«]k,||entian iostruaieiiU 
c. <1. COKH, ua. ui c«im Brda. 

EUtMMtT. IMP, 



M£Wi Cttmpieie and 
Up ia ihe mUnute Book on 

SHEET METAL WORK- 
WELDING -PATTERN DRAFTING 



■'Sh4iet Mftnl WorVm' Mufluir* hy Prwinel . . . J143 p4gn^(rii' 
lltuBlnClenp . . . iu»d ab 1»iL E>y 1^. Navil Tninlaic Anti Qii.riy 
wllliW Ff^nOH. fOTtrs KlfrttSr Afjil Oi>'-Kml}lwu! -vi'vLrllnE - ■ Pal" 
Tt-rii litATilne . . . ilpiiii ivorfeinji rjAiMncry atiiJ tiKili . . . forrlnr 
— bi-Azlrif; . . , useful LiElhksi. tihU' nJay tnoni^'^ 

batt i^uArBnl{;e. 8enil for our fllEK CALaler on _\]ELi^i1 

FREDERICK J. DRAKE & CO. 

W-)!T 9 'M- Micftiqan *vie-nje, CHigatlo, III. 



tIL^hTou^oHOUNT B 1 RD( 




animals, heads, FIS 

*WiMi h>4 furs. 

It dSHKfll'Wtnl AT MOMC BY MAIL. WM 

I — P4 vFid 

/ HTBintr Qr-D-dril. ^ 

^HAy ftUL FHQFITS lA SFUE TIML 

dP*" FREE BOOK 

ipet 

FR£E DDOK— lc!l< hnv TQll ran r^am Ib-lv Cin^ prt 
IjiT^dcpte.. tS^rll thPp ralnutjBi. StKte AOC. 
N,w,scimoi of T**;tfi«rtw»,iii>tjaaiMiHim.aEa.^ 



BY UGLY PIMPLES? 



Here is how to help keop skin- 
irritating poisons from your hlood 

Don't let repulBive-lcK>king hlckies rob you of charm 
... ruin your chances for friendship and affection . , . 
spoil your times. Find out what the trouble 

may be, and take steps to correct it. 

During: the years of adolescence, Irom 13 to 36. 
important glands sire developing. Thesfe gland 
changes upset your system. 

At the same time intpetinj^I waste poiaons are 
often deposited in the blood alreum, and may irri- 
tate the aensitiv'e skin of your face and shoulders. 
Pimples break out* 

Forturrttcly, there is a way to help k<wp these »kin-irri- 
tating polFions out of your blood. Eat FleischTnanti'a YcBBt,. 

3 Mkee a day. The million^ of tiny, hriMj pJanta in ennh 
cake of thi* frewh loud help to remove the wusloA the nat- 
ural way and clear the akin of pimplea, ThoujiandB of 
young people get reaulta in iiO dsya Or lesE. Aot HOW. Get 
Fleischmann^d Yeaet and eat it faithfully. See how your 
skin eiearEi up. 



Amazinq Invenfion 




rin Hany Thousands of Cans 

For i»Bnr years hair eod scalp 
speriillAU bave knowjt that Inner 
^iDtuiAUon er blood elreuiAdt^cn iis 
deep-lylijjt cetlp blood veBicla. atlEii- 
ulsleji frrowUi #f hair. ller« Is 
BAkiLElna raaehine ^tilch. throujtb 
prd nd pie of ‘ ‘'lulrrin Etirn t VaeuuEii. ''' 
tcluttUf EHinapfl bliuffll fa sUmed itml^ 
pltmlpil Ii a 1 r roots, 
atona falling hair, ami 
rm rcauira fn nnw iTTawtJt 

< 4 of baJr. Tes. reHnUi 

-■'f j|-i" nl'iafnwl even In 

ff iENTiy se-ealled lume- .. 

'J Ires r^iBC*! of baJdneEB. — 



Amaung 
Reports 
from Users 

The naml i> J 
sEiaple to use. 
JToek up to any 
faureL — plaeo 
lielnurt over 
Iwad^lnra on 
ivaler — thut'a 
«1] ! No water 
Icmchf f T 0 u t 
head Br yoir. 
UnlV ncrwer of I 
wiier Is upril ' 
U3 ermte in- i 
icrr)kUi«at M 
I vaeu lup. . ,' 



GUARAHTEED 
TRIAL OFFER 



Yuu men ■nTiu 

hiivt' tried cv-LTy. 

else — you 
vrtui PT^ ioR* 
liii; your hair a^^d 
are rapidly mi. 
lijcai-hiliiff ,-inL.ar- 
thiJUrn-ffi 

— ■ you men wiilj 
have e l von up 
^ii[K' of ever rr- 
givi-nliij.^ yvur lull' 
— VOU ate irtvktrd. 
Aai Ite the Hand 
UaLr tiruwlnif Sifa-* 
oh j n o Dii our 
..rriJ|^l|iH Gn-fail-' 
Jirtl UlT^'r. Slo|i 
laqiith'i.'d :at 
.L".'jLLj'iilydur liDokt 
S-ti^p Ij.’an,; J‘*iHi-h| 
‘■[!- dj"[ Stop 
lotjk I II It 0 Id before 

ydUF EL..iL *3 



FILL OUT AND 
MM COUPON 
RIGHT NOIV/ 



The ers^t Lline It lahei for Ute 
hair to BpprHf VitrleB with the In- 
dividual liUL in man]' esses 

pi'W hair optwArfe In as little as 
tip days. tUVally hair slops fall' 
littt uUt aflvT Hrai few LrestenenLv. 
sesli; H'TC^wb sIih] liniglcs nilh new 
vlKof due td Si I hlbla Eetl eirculs- 
tltwi- OTitn results are 414 iek ind 
BtartitiiR. Ydu ubo the IkinLl aL 
hoAPe* while Teetlnc pr reading. 
^evfTuI lA'fivlnuL« ireatuu'nle per 
it'Mil ar« Buffid«iit. 



. hAIR 
ii^BPor 



lAcnvs 

HAm 

.JtOCiT 



Tlie JllustratloiLS alxFve ei- 
pIrId the Rand principle of 
ArtpvLaf:; hair. At left te s 
sLarvcil hatr iwt — too weak 
|:i> i$hraH hair illfvfilfb ftie 
sratp, ,^l riifht Is s Btiwiir. 
active hair root — QROWINti 
ElAJR — becAiue It Is pfop'- 
erly noUtliihEd by rich bioiHl 
supply. 



Results! 



PRICE Only $9.95 



SEND NO MONEY- YOU PAY ONLY IF SATISFIED 



Tou may have apetiL hutuJ’redi of cIollarB to rtijftairt your lialr. TlW 
Hand ooats YOII Otdy S3.9;i roniplele, but you pay tliia only Jf 
yoo are utiifleri with resullt. flend hO money with roupititi tit^- 
luiii'. I'ay posinsan scnall ileposlt oT (mlr fli-Oil plua ponLane on 
mrivni of the ItamL Then u3e It for 30 tlayH se«inlln.is la 
d tret t toPE. If you are Ihcn rtmi'lfireii that It Is helplnir you* 
pay balanro Of «Mdy S-l.9Fi. Oiherwite rrlurn the Hand !u US 
for full rerimd. Vou rlah noth.lnc and you may ojiutn 0 Rjt 4 ' a 
ihlvK, lUKkirlant crowLlj of hair I JtUrry — rusti caupotj tifilitov lixlav. 

(UNO HAIR flROWER CO*, De|t. 4U E 4tll H.. Ntmitn, Kf, 



Rush i-his Coupon 

SEHO NO MONEY/ 



. ' e 

I Rantf Hair Crswer Ceamany* Dept. f-IG4^ ) 

I A02 E»ft Ath St-. Newport. Ky. | 

I rirase Bhlp tlir K^od. noraplsLe. to mo O.O.D. for FA.Otl pln^ . 

* poslBile. i ACree la pay ti;jtaitr« of £4.0'? If alter 3U days, I I 

■ am satiafted with results. Otherwise I biay mprp ihe Itjhi.E la j 

I you and you wiil refund my liioilty. ' 

I Name | 

I AJdresB I 
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CUAPfANTICD VMiritT 
WAYCh $1.A? 



Ko, V30 1 . I 
niHWl w L m I 
ui^^rri«h&ii I « I 

cniit&ll; b I 

Ad J U Al I C I 
R)4lAl iMindi. I 
chnunlum An- 
lah cnae.. 3 
ycjr JcLtAf-- 
'n' LLh 

4>«fh vraE^h. I 
A dv|N*iid - 1 
>bl4.- tliTnO'l 
KH'liW JI! « I 
low pr Icpr j 

KuifKCfrlvd 1 

botUnf i;>rL» 



WHOLESALE 

CATALOG 

Shows 40(^0 World TVtd* 
260 of 

Bl^ VaEueg. IE Belling 
plan?. This rasdlnatiniir 
Boole of OppOrtODity 
la FREE. Write for a. 
Dopy today^ 

CU4hAHT«|LD 
FOfI LIFCFU 

No. FtflTi l^ump filter 
fountain pen. Fitted 
with the new Im- 
pro^'od, BtaEnieaa dur- 
luiTt poluL Hus tar^a 
t run a parent Ink rea- 
ervuir, hold a Inany 
days supply of Jnh — 
always vlsihle. Coines 
In popular, pearl-ef- 
feet culora. Guaran- 
teed tpaatlsfy or mon- 
ey back. SupKostod 
f^etlfnr prioo &&c>. 

SiMph, ?S: Dqzb 41, {£,10' 



GuarunteadT 



ehavln^ 
a plea.'‘- 
U r e , 
Must 
p 1 an a " 
□ r mon- 

■ 1 e y pari: . 

1 IS blxtei ^ 16Q LIhIh. titlr 

Spore Co. C-Jfi Main St,, Lo Contetr. Mlnnaeota 



LIVE BODIES IaVe 




Oh bay! Wcmldn't that be BWcll — 
I'll tell you what ] will do though, 
J will take that ncrawny body of 
youTd and whip it into ehspe juat 
Like I have done for myaclf and ao 
Tpany otheTfl- Ilo yny want biE 
uiuS'dea aad a hiEge robuBt bfxly? 
My book “Pulwnnt Body Ruildme" 
is absolutely FREE.. 



TOMMY LOUGHRAN 

UmlAhBlHi Wofiri Champian 



TOMMY LOUGHRAN 



FREE 

"PtfluiaT Body Suildin'g^' 

iign here — ■ ■ ^ 

Pnrmtsl urd will dA. 



o>pt. ti,. 4 a. uth eniiHiaipmA. 

Name 

^Street 

City.. State 




RED GRANGE 



WILL SiENP YOU AH AUTOCRAPKED 
0 OFY Of HIS SRCAT FDOTVALL BOOK 



Every Pvy VVlae irjin.tA to. Atir in ftxpUiAJl vhould O'wri _ _ _ 
Ci'>'encn''s Ktory at "Kidpr^ce of inEln<il 4 ..’'' HesuEar pNre FQ|| 
£2. Semi dCfllM bill. >ld mej-it. 

Addryet Rod Grange, il 3 W>Mk=hlian,Chlfcaao,lll^ 




H 




Get Into Air Conditioning:, Big Corporations 
have already hired hundreds of men for 
service and Installation jobs. Thousands of 
trained men will be needed in the future. 
Write quickly for complete information on 
money making opportunities on our, '"pay 
as you learn/' plan. Address — 

Air Conditioning Training Corporation 

Youngstown, Ohio Dept, £-PM 

WVifltt pbsfle /'ojawrar jlfe^AaniC^ 




COMPLETE ELECTRIC PLANTS 



Oridn A.C. plonl* fUmvish 4 ^-nnc 
|curr«]l city linfB, ll<] VcITi 
60 Cy For corapi., con- 

>trucil«n Jobf. Op«rAt« 
waT«r syKteeni, ill appliances.. 
New nuwlt. 3&Q la 50CW waUt, 
6, 12. 32 apd 110 volt DC. 
Models ££? 50 and up Also 
tnfttbi nation A C -U C units 
Shipped ccsrtipicle, I* rvm_ 

Write for detoUe. 

0. W OMAN 4 aoN5 
IflL'fJ Hoifatsllirn Avc 
Mlor^eApoli* Mliuiea«la 





WELDERS WANTED r 



ELECTRIC ARC — OXY-ACCTTLENE 

I I ehlll«il Wei-lerfl earn. tH to Si5 i> day. Thede- 
i k maud now uraater than the si|[tci]y. L?arn Ihla 
\ 1 blffhlj^ phEcI LradB In 4 IreekB by acEuol BhO|| 

t 1 woTk, One ol Arflerlna'a IvadlDg whoula. 

l^tabElghed I001>. 7 ttooia H>[ BhnpH. FiU- 

v-^ dotiwd by ireldlnK Industry, f.lnnlted bum- 
\ TJ.^^ ber of aiudfrnla. 4 WMka coutoB In El^rtc 



fiffCEII COLLECE, 



Arc nr AoeiylCEte Woldln^, InrEudlnH rooni 
Bncl board, only J IBfl. Wrtff or uirf for rtitfr- 
KftUfft. Aak for '^WoLdlns Facta." Atato agp. 

Dept, l«t, 3 R 34 5 , WabABlt Ayv.v Chicago 



Government Jobs 

EKabirNaYi«n» valuailc in form at ion frce 

COLUMBIAN correspondence: COLL£OE 

WASHINGTON, D. C. 



AW 



e 



HIGH-GRADE INSTRUCTION 
BY CORRESPONDENCE 

CdII^Cv, l>nFt. nn<f (Par Ek. Itvv. CouTiwe. H»w n** 

nttr»rt«l TncMV mu' n, Oriltiy men than my oE.h« lAlllna. Scua 
twiBy Fitr caialos . Lo^vcoec. ensy lerms. Trxt nooie roeiti^ Fr« 4 . 

Chicasfo School of Law "**' cHfcASo.'Tl^’*'^ 



$ MONEY-MAKING $ 
OPPORTUNITIES 

Far (.bote kfao need J&tiCGr Incomes or lailHL seek neir {KcDmUOnfl. 

Tbe foJlairLnft VurAable, tainted bEHtiB are adaptable bath to iha 
hwda of The country or elty ctuffbef either for patL tihlB devel- 
Oliilkbt or priorlital lOcnme aourre. 

enry Idiea set forth lb Ibm bobkB haa been xiBed. IlF othen! 
for TiiDflt Th^r ere w^n worrti your fOiiildfratlOD. 

Plan No. 1-^1 OOD Ways to :&lace tl.ODill. Practlnjil new bahk 
or ttJnh tcBdrd UirC.tbi>da that irOrk that you too, can naa. 
lYice 

Flan No, 2 — Xcadio Benldpf. I4t Alt «pcri icteb yaa bow ta 
atlifaiio in this mciDBj mokfiifi twalbCifl. Price M IA. 

Plan Ho. 3 — Uteiri^rB tloii .^errlc^. OQkjal manual werv 
mahb!H. Good oervlce mm are bBetied. Price 1.3.00. 

Plan Ho. 4 — Automabile lleflcikhlnB. Gtart a lucrattre bttal- 
neas cT your bitb. Floe poaslbiliuea bui, ExctiUcni: new M- 
timcMon htioh. Trice $1.5U. 

Plan Nq. 5 — Ouliloor OujJOrtunJtlH, Tbs rftlsJhC frf aiudl anl- 
hialii, binli and nlantB for pm(U. l^lce 13. HO, 

Plan No, G — lU.OdO Maaer-.^lBklnit Formulas, eontpleto in- 
StrilctiOnB toi Ibfl matlnii of commodhleit at email cobe that may 
tie Hold, at a buml^ciiit] iirnflT. Price 

Plan Na. 7— innO HfOtB TItne Money Mtillhfl Ideas, A Job 
for ereryhotly. l^tt T'n-fl tiwll tells liOW. Priee iLOtl, 

Plan Hq. B — lOQ Civil Sei-pJCo ClamlUaUeiriH. COTcrjug atcady 
Goremment Jot«. .All tFPea of iWiLtlOPB. Jlerter Ni^tni^AS meaua 
t tioUBS Eid:^ Df naw Jobs. I'reEiaziu eiqw bJ aLudjIojl thla new booh. 
Prtw 1,3,50. 

Plan No, fl — MaldrtR Poultry Pay. Tho uroper hreedsnn and 
mnnayement at fowjj for hlrtier Viiif nroduetJon. price 12. fid, 

Plan N't. 10 — A I.irJnfl from The Jjnd. Anweri the Ques- 
tion "litvnr Can I succc-^rulty pet lestabllshed In the coUiitQ' T’* 
Price 11,50. 

Plan No, f I’-Fabhlts for Food sod Fur. A COf»])lr[a tfUlde Eo 
tiof HiiPt'CMifLii rearms nud hrciHiinj nr rabbi ru. price fa.tio. 

PEan- Ns, 12 — The Froit Inrluirry. Should be caDeldered mom 
as B. Bide- liua Ibnti ss a tnajor means af Income. Pri(^ $1.04. 

Plan No. 13— -la Thete Money In WcldStiKT Factual Informa- 
tion almwFT wetcimii; is 4 grckint held omcrlnt uniiMutunlty to 
anyDQt’ looilog for A trade. FVirw (1.04, 

Flin No. 14— AUTO BcrtJM Shop liana Kcment. Ifoney’^vtiu 
and buslneai-produclOfT IdCnB h>’ two meo. who hnaw juat what 
is caRentlal tc a pmftiahlo sefrlco &hob buBlnr^. Price (1.50. 

Ai^ of the abo^ mailed ixKipaid upch rMelmi or price cr sent 
C.O.I>. am'irh^ra ia U. S. Pay PO&thun price ind few ceots 
poHagna 

popular mechamics press 

Room A3B 300 E. Ontario St. Chicago^ lllIndB 
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NOV^ I KNOW WHAT FRED MEANT 
WHEN HE SAID HE 60T HIS BAY BOOST 
OUT OF A TWO DOLLAR BOOK. 

* 




PAY RAISING 
EXTRA MONEY 

BOOKS 

THAT WILL HELPTOU 
WIN SUCCESS 

y<m, too, wUl find tlie fc*lect€d list of practica]! boolcB below just 
what you to you inipjove your job, for a 

better one, or adit to your incouie tlirou^li epitre time eBminEHn 
ThouBukiidH give iheae books creilil for theEr auectM, 

AClin ilA UnitCVV thie advcrtlKment ae an 

wCWU Jlv iTiyilCf u order blank. Check bodka 
wanted. Add narne and addricae and mail Juet pay poetnian 
price ptilft few oeiite postnpe. tin U, S. and pcisiKSflioilB.) Or 
remit with order ana add lO cenla fuer book for poataEC. 
POJPULAR MECHANICS PRESS 

R»n1 fiUB SCCi EjMLt Ontario Street Chicaja 



AIR CONPITtONING 

Live I’leU]; Crrtal 

Fulure IT^SO 

ALUNIINUin WORKING 
Far niid Hnumo 

shope- Oui. 

2^Ti pn.. Jlliia fS.OD 

AUTO ENCYCLOPEDIA 
The FuElkULb 

iJLliiion se.oo 

110 - V, generators 

Made FTnm llltj A me 

llnlCE .iUat 

BIRD HOUSES 
lUiild Ln Eany 

iJe^^iRDK S1.00 

BLUEPRINT READING 
fur Che RdiliJliiK 

Trader $1.2S 

boat Roan 

Power. Hi.il L Rowins, 
Puddle PIjlhu.. . . . ,S 3 hiOP 

BOV MECHANIC 

Huadrertu Bosti 

t;!an Make. . .12.00 

CARPENTRY, PRACTICAL 
Ck>tHu3er.e 430 paicca. 

Revined E:iluion . . , 12.00 
CIVIL SERVICE 
iletnc i^Lucly CuuniE!!i 
Htiue, Cily 

PDFLllO-EkS 11.00 

CONCRETE 

UKO ItieiiFi fur ueing. 

FopiitiiT 

MecballfeJi JlcKik., .1S,0Q 

diesel handbook 

Newt LaLesi Infur- 

inatLn.a .,11.00 

electroplating 

wsi ti (.'apj>er, Nickel 
and ClirombiEJi Tech- 
FiLcal ttuJLctlFL . . ILOO 

FORD v-3 Cars, Trucks 

New. TW Papes, jn- 
clmJes l?eiL[Lii!9 J9:!7 

Cars 12.S0 

FORMULAS 

iPad Munev :iIaLlno. 
iittart a UiislnG^. 11.2$ 
A.G. POWER WIRINQ 
Cover? all Hues uf a.e. 
far pn-iwcp. . . . . . . . 14,00 
FURNITURE MAKtttG 
Took -\taifrliiT®, PC' 

. .......53,50 

HOUSES, small 

BonJi uf, for Umne 
RuLUlers . , . . 52.00 

hyfndtism 

Hf>w T(i Berdine an 

Eipen ... .S1.0C 

LOCOMOTIVE 
PdldlriH Chiirt SbnWa 
all Puri^ 51.00 



LOG CABINS 

Fluiis; Pulld fur 

VaJuCi 13.00 

machine WdDD- 
WORKINC 
First Complete Book 

tkn f^ubjecl. ....... 13.25 

MATHEMAYICi 
Eiisy c JiiiOc for fbfl 

ITikTIcmI Man. . . 11.50 
MECHANICAL DRAWING 
Le’jth l.iTuflinfii CpckkI 
fSntarkw 51.00 

money making ideas 

lOOfi ^Vuj's li> Make 

St[HKl 11.50 

OFFICE MACHINES 

Alt >tdkc^. Cure uml 

Orieiribilan. 52.50 

PLUMRINC 

.5f«k FarU? Evciy 
HohieuV^ tivr iF^bdUlil 

KlUiW 51.50 

TEST GOLD PLATINUM 
I rleaili f 

By C. M. Huke.... 11.00 
POWER TOOLS 
('nr himme wnrkBihrpn, 
PROSPECTORS' 
HANDBOOK 
llnw TD Mine, Apprjiiae, 

Kqulp II. DO 

RADIO servicing 
ITnrtt by KiitiwlnK Coats. 
Klntn. Etc!.. . :. . .14-Oiy 
REFRIGERATION 
Kieeiric, <ian. Be a 

.... 1S,0D 

REWINDING ELECTRIC 
MOTO RS 

Friirllumit Wiitsi. 

VAhiet 52,54 

SHIP MODEL 

Entire TLUt. FamniiH 
■■h^tkvcrn^lKn ' uf 1637 11.00 
SHOP NOTES library 
s \ oU 3flOLi ^Vonderlpl 

t^hnp Id cue .... 12.10 

STAMP ALBUM 

McHltrn, 4tK1 Pag«H.. .11.00 

steel square 

Hnw to Kltnuc Anflice 
Of RaflCfa. Boo fa. 

Etc 11,00 

TOYS 

For Anuiflement nr Pmflr , 
f^alcahlc r>i‘^1jtna. . .51.50 
TRAILER BUILDING 
Mew Bnnt 51.D0 

upholstery 

Aiwayu a B9 k M arkcE. 

Klun Own BUKltbChs 52.00 
WOOD FINISHING 
MEthortF, Too 1 a. 

MatcUnls 12.00 





YouMI never get ohead until 
you understand yourselfl 

Oul of ^00 luccBiifut m«n, no Iwd foltow th* idme 
method 1 in winning frfendt end busineu or profei- 
lionol victoriAi. Some thriv« on ccntocl with follow 
mAn, olliftri. tfAolo in prlvole; soino mujit ovBreome 
timid ily, whitft olbe^n rmiit t«mpAr noturaf boidn«ii 
with gentler opproat^eL 

The SeJf'Study Faundotion wai organized to help 
men apply their educotien and their natural p-awen 
to best advantage. The flrit step it to learn what 
type you are — then you plan your life accordingly. 
Our FREE Teit will paint tbe way dearly, 

Succ'ass is not the result of good 
luckf but intelligent planning 

No jchool^ college or university hos ever given a 
covrse thot covered oH the subjects embraced in 
this unique set of discussions organized under the 
title,. ^'Getting Set for Success.^ 

Thot is why men of edvcotion ond successful 
experience declare that the Seff'^Study Fouridotian 
has made a priceless contdbution to setf^ develop- 
ment by offering Iheie 10 ditcussiont. 

Here are "The 10 Milestones to Sticiess" 
1 
2 
3 



4 

5 



Knew How fo Chvngv 

■ in Order Iq Pmaress. 
Gel Rid at Fears That 

*Cou» ConAief. 

0«t Rid of Perionoi 

■ Ha nd leaps Th al Hold 
Vpg B^iCk, 

LEOrn. lha TaehninuE of 
Succeiifvl Action. 

Know Mow ro Get Aloofl 
Wilh Ped-oIo in hvsinusi 
and dI Home. 

Kri’D'w How fn Get Along 

I'* With Womeo, 



(Coow How to Moke Your 
Job Grow, 

Khow How to Act ond 
■ Dreu Correettv. 

Know How to Hondle 
Money Wisely. 

Knew Haw la Plon Yoiir 
> future Consiructively. 



7 

8 
9 

10 

SELF-STUDY 

FOUNDATION 



H a. 



SELF-STUDY FOUNDATION, inc, 

30 N, MlchlgBn Av«„ 0«pt, A-T9, Chlcagio,i 111. 

Pleoso send me. free of ohorDVr vvur foifructior?! for analysfi 
of my penenolity and capnbllll'le]. I undersland this will ploce 

me urider no abllgalien ar vnpoofe. 













Ciiy— 





















W'ft itrtftftsr fa /jh-rjaC! F^ypitfnr MpchafiicA 
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O Cm ^ This 

All-Purpose 
^ELECTRIC ARC WELDER 
IN YOUR SHOP 




J|HDAY TRIAL 



UUARANflF? 

STr>F' Timowrwf: rjitiFirs* 

T»} Vrtm T)%VV WKI.lilXGl Ttiar's 

[he irj L[i<Tt.'iTi>e Ini'^^nn^ 

and fc^UMn^npr MLl&fieiLnn. flntf. H 

tfehe4 Ur a day ta dq Jt-- Ye^. 

>-»U 1 :?L Um penKail-rij'M], prDfd*-* 

^Ihtbltl, ALL-runPQEli^t Cnminon- 
weallh Ar? Weldc'Jr-Mndr^t iisA-l-'a, 
fnr 13 H|J- 22 c m davn Trti Wl'nl* 
nmntlaH Cm |is>‘ [lUl at nrulll!i. Nl.‘''h\ 
rur irn» nwt u <« r^av fdr 

InvcaiLd'-r^ tiiadii.' 

w«TiLNhdt> crWndr^ itaT^i;i.'j nn'inir Jihngv 
livj fitiTtnr^ i.'» mrtani n cnamjalcLt; v-uld' 
IliK fidrVLi'i^ rni' mBiiu^nfLurlnc, iiinlii' 
Itftklini'Bi enperUneriLnE or raiuitr viDrit. 






Worlis on 110 or 2ZD-Von A C. 

Slinrly plujf into R llO «r ISO volt, BO-eyele 
A.C, And- neconcHrtifllt— M>«* aidy ■ 
an liour lo opcrats-- oricn £'•?"■ atteli prtFt 
*f Becnnd Jon, rortalde— ta* c«rtied right ta 
oul*Lde Jdbft in RdU*. trurki or ftld* ruT. An™ti* 
nn wold v/iLh It4 PAiiy-KlrlklnK, iutomptlntlyr 
Etnilalllud qn;, romptplo Tlflipot, 

f l-pctTVM]? naaidari woEdiiig rod, dtc, htuihlng eEae 
to hug. FuHg CiiarninteL'd. Br«H.h-Uk«nfi tnW 
niicet Sbvoa atiij TunkM rnicidmln Cf dDL|ar>. 

Handto ALL Wollkii 
Shtet Natal to Ha»y Casllnp 

Modal ISQ-Ffl a niR. jl Q-inutul. tidtl, llKd, 
noflvv'Klukj^ -wetdirr WLlh effitleniTg <rt nuuhl-n™ 
oohtln-g mkdg dolLnm ttidrev Weldta Iroio. *coo1. 
caai hmiiH cast steel, and alloy? of them. Sbx 
hooLa dandle ovei^dhl'h^ IWni fender# and light 
ahm cnetiii Id moior idvrH# and heavy c»iinga, 
At» Ane lor aoJiJerluE and braRiug, Uses sbm- 
dtard woidlnK' indq. mo -rxprrieiiFr iit SpOHnl 
LraliaJnit O'omcd to opohi[«. Sihhple, miopl'Ctt; 
Inalrvirtlona for doing plE klrida wrlillng Jnivi 
tnrludi'd. MAIL COUPON BELOW for complete 
PURR alelAllA. 

COMMONWEALTH MFG.CORP. 

D«pt, J-51, Cincinnati, Ohio 
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BIG 

OPPORTUNITIES 
List Sent Free Upon Request 
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lErgffl radio ■■ + 
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1012 PAGES OMWhwoSZaOO 

1243 ILUISTRftUOIfS « xhe biff new fifth eiJiilfln 

Procc-durc Flandbcok flvefl ycu valuable^ Up-to-date ^nfor- 
matlon that will enable yna to Improve youf position and 
increaae your earnfnff power, This complete, authorl- 
t Alive Handbook fives you Qolokty the rrfhf anawera to 
problems In the development, production or utiUzatioD of 
iteel products. It Is one of the wisest Invest mente yon cap 
make for your future welfare. Order your copy today* 



'PROCEDURE HANDBOOK OF 
WELDING DESIGN 
AND PRACTICE 

nuiv^Y SUinlf.S^A 
UHLT 1 p«3T?>UD 



POPULAR MECHANICS PRESS 

CHICAGO, ILLINOIS 




Cut il< 7 ^wii. th? rwuM^arv nud frkthim tIiNt ktitiw 
j-qij. iTi»i> ■iirn^*». IdSarn I hr best, 4«riHt ih 1 

JllOft ]>t*r(jr,ll B'^Vii |4 ilnilni. iNun, L'h ITIwi- 

qrn gTHJC.l]riL|NEP PdtM Ckjdi in >Ab 



31t Meiiiiv-Maklnp and 
Tlni*-S4vlns> ArtTc(» 
todudlnet 
Anhi iriahp JjiAhv 

Aati:> TTRilcr ChiwRtkiii 

t^Fproft^ TnniKipRi 

£l*'|i't,l lEJnlst Wart«tj(, 
Ual(id 

Warld^s ^ 

BffgMi 

Worth 



Popular Machanlci Praia, H««at 2110 E. Ontarla Bl,i Cbletge 



OFFICE M AC H I N ES— Care 

B.rLd**lwrni1.ini) ni 30 di<r?Bmt [Fia-hH Tri»?»nfS«. Mrhj-ir,, Fnm<Ti infl,. SUliiciniFa, 
ete- viiJr tnMLik qe iiibjsrL iputt. iuu,tta.i*ij. (3 jin 

POPULAR MECHANICS PRESS 
See Cast OmtariA Str*«t Chlugo 




mp^ f WAM T TO FAKE FMS 
f/ OPPOS TOm TY TQ TfiAsK 

I FOP M\t*s Wf A ffl rjA AriHtJN 0 ¥t 
I *ir«iffwA!r j twr-.'iuiLf fgj 

} Am well FLiAiio WITH it me ML 
^ i T JVA j iifjr etiiie my Sjl 

'km'^SSimE mni caH SAr^M/^ 



Nt’w 1<a\i‘ [>rlri 5 i mnl;L[ Ihli profitable wt-ilJin^ aervJca 
a^'#lljil)li' !ii ■'Vi*ry-riLe. fiiif-rijs d'Hiirit to hiu piiv thui 

EMIT*- «»t pvjilL FfE.K'krt ■S.-niw to SprntW, fp.itnr. rnMTMn- 

ti^i ki> b?iii^ V|>|j i^ljo. 12 iv* T^fliiio,^ 'i\uMA\ErAj} , , ^ laiirH ■ ib M^r 

(eif -ri^xMAr "■b-h-jijt esn^rzi? to Tuit 

NO INVESTMENT TERMS— PROFITS PAT FOR IT 

EeEem irnii ?i-rlBs; ;H!-- ii.1l13-.-t Wsldn mail it 

Ij^i .JWM w| 4 boift V-fii 

HOBART BROS*, Box M-eSl, TROY, OHIO 



WAg*t li-'riTtftfJ to fTjfertftFerJ j’jfeaits nieiTlton Pojjufar flfeeJiatnVs 
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Increase Your 

Earning Power 

Apply time and labor-eavine kinki to your work. 
Your eSdeuuy will BOon be nwosnijed and you will be 
ID line for ;^mncement. 

If you do niBchiDe sliop worlr of any kind, Bhcet^ineta] 
work, pointinjc, carpentry, auto repsinni^. rarinini, con- 
crete woriiH pluinbiui!:, electrieat work, welding, building- 
|i1eu work, Bcnerai tepairingH tMl-makinp, poultry rai&- 
iicg, maaoDjy or home repair work, get this 

LIBRARY OF 2000 

TIME^o LABOR SAVING 
IDEAS SHOPMEN 
HANDYMEN 

UBLISHEO 

SHOP 
NOTES 

tor 

1938 

318 Articles 
645 Illustrations 
224 Pages 
Price 50c 
See partial list 
of 

contents below 




lucludlng the new 103& t!?rue llluHtrat^d above, ibcTH etc 
D ve valiimea Id tbe Shop Notea Library of 3000 eaitLIy under- 
stood ahort cuts to every-day Joba. Here ere Just a lew ol 
tbe subjects token irom the latent leauc: 



Aiv W<Mk, Auto ^totar 

filUr WobJ-linrln* 
CabinOi HubilttKftr ortf 
iLkdiatjiJt 

CttynwA, Hiiote for 
f ;hBA'» tirOi 
CE>rroiJo«. tJuHdiDH 



Auiuit 



Aul 

Drlin^ 



Pri Tfl w Dun^ 



EloctiopJAlin# 



Ttchii, Plpia. 

ThiiiJiu EMi^lisiillr 
Mucih 



GantcD FnnJt'irt, MeIa] 

SJnp En^JnH 

Uit-kHv, E]«EtricAJIp 
I^EjTBn 

t^pdfiulie ItBinir for 
CoutiOy UoDiH 
JicF for a«lt e«pJ*f 
Jict Idf Ibf. 

EIaEI fof PlH>iOtTAplw» 
l^dcf Ctkjr 
I^uadry CKrk. 

I^n OrbAB'iBali 

Mm. Ponw R*rf 

for _ 

bii |ii ■‘iTA^IiJr Eq utp rnkn k. 



Ct^miaCi 
Riv. AiriCrbbi 

G«w, Fow«r>lJrlv«t* 

TaIsI* 

thspEf- Rroiarti 

b'-afiw rtfl-*. ^nuU Itotior 
Ttbl* l-i-BTiTH' fTDfn RIhj- 

S.1d 4 isd ^T1l4L 
TAmpeii-tiif4 JodkEtof, 
fkHUid 

’TnUcp VK^uuaii 

Tralter Catn^fiit 
TvfT■^. ■Electrit Ape 
WMhI X uEjiJbi H ink ■ 



Each vulfime contains app^oKimaiely 400 aniclcs and ADO 
iMi.Htrarlons aud bus ZOO or more pa^ee. lliis unrivaled 
pf Bbap bcli:^ may be secured for a Umlted time only. 
Afldr [tie pre^ient aupply of IhidIie la Uxbauated fhe otter 
ECUat ^ withdrawn, 

p .— Mo /Money -- —i-™ 

POPULAR MECHANICS PRESS. 

2B0 C. Ontn«-|* St*, Roum S3S. Chtcsfn, III. 

!^nd me. aa per your ofTCf, llie ti>l]OKinR boolG. I will pay 
pofitmuo price and sunall ftueount or poAtage. My money win 
l>e retiinde^t it J am not satlafied. (CIiech wbut you wanL.} 

O Shb|k Nnttt and Lathe Hnndbnnk (Metal Wnrk- 
ln.p>, hotb for SSc. 

n Sfinp NotoTB LMtrary (5 vnlf*} U.Sh- 



J^ame. 

Strttt and JJo. 



City 

*C, O. I>. applies to p. and |w»«stoiu OAiy. // j/oti reside 
eisev^here, remiJiilatx mvsl accompany orifrr. 



I^CAHLiARNTO 

WtAW 



— AT HOME — IN 
YOUR SPARE TIME 

Thert^l no myttarv In learn ini te draw. 
Our irMlJeal malheij si Inatructiun 
maket IT fun to learn COMhTERCIAL AAT, I LLUSTR ATI NC, 
CARTOONING. A few plnaasi tieurt a Wnk In yeur evn 
h&me ttteuJd tlarl you on the road Tfl oarniitg manev In Ihr 
f«»inalin’9 Art flerd. 

Trained Artists Are Capable of 

Earning $30 - $50 - $75 A Week 

Many of stir iridui'let never studied Art before enrelllni with 
W, S. A.f vel tedav -nre liifitBuful Artists wUb toad Incomes 
and enjoying the nner things of life, VOU have the janve 
oppartunjtf te "pnelw g«id.” Slfiea 
ISI4 w« have traif^ed emfaitiDus 
men and wemon. Roaej ouf booklet 
— see the TWO cumoJete irtistt* y 
euthlt we givi tafh slndsuL 



FREE BOOK gives details! 



WASHINGTON SCHOOL OF ART 

Studio IZ^t, Str»t, N. W. 

Wathin^vn, D, C, g 

Yen! 1 Am Inlcrc^le-d in Irerninp t<i Llruw. [lU-iSL- me a _ 
FREli CDDJ of jour Bi»h, "Art for pleasure and Profit." ■ 





^aine.* 



All? 



AddreEB .......r.-.n 



CItT..... 



— 



MILLIONS 

AND MILLIONS 

Of KclpBrnnlt T*l>lat*— Th* 

Excnllcnt 

Concentrate— Ua«d by Pc’O— 
pLe Th# World Over I Thoic- 
anndn Repart New Pounds,. 

New Strength^ New Enei-gy. 

Don't rtffljcn yofui^cif to hrinK a 

.KkiiELny. RTTan^ny. nrE^kl 

KrI nistunlt, sbe iUfirOived 
i^tliirral-iedibe CAUOeu LtntlL, 
has put enlirl. anrnctivg 
pounda ua Hands 

irba were- undervi'aEEht 
foif years. 1'bal's 
tbcbixly's 
nornEaloheoiioa] 
proci^^KA, '^'lij.ch 
clmiLHD EliuCtRled 
focril Into rich 
blood and rim 
flesh , r^yuirn 

crrlnin JniacrsJs r^utr.i" iff PrpjtffLmml 

— etemenw ofiOD defifsimt in ihe doity riiai. Without them, enjod no^r- 
iAhenspt may h* vrojKod. I'kRJ.PAMALT HI']].]-'!! FltOVfDFl 
]V t.'' Tlf f TION A L ELI^>f TS. Its iruri. copDcr. cBJ-rium juiil oiber 
iniaeralu, loaethsr with lie TtaturaJ. ««a-plarit lodJoe, help the syeiem 
ret the real Eood out of fwd. Try iti ThouHands are amated at nuiek 
raina. pf rolid, "sLay-therc'' fluKjli often |a m iw-w iFeekji. They say Ih^y 
eat i^ELier, sleep hsEur, look fielier, feel heiter, loo. XelpnEueiL custa 
hut little to uson Voor o*'o Poctor *ill approve this harcpitoe »‘ay. 
<3 el Swtloi KelpEtmelt todav, 

special free offer 

i<ft Frw- fAPcirwilJnlir i*itnwtLve* booUel on llw io 

i-nd .'SJfi WEiBfitt inlwKHANHiA >i^n AJu’iw^Uy 3 -MitM wrid V^riiJaR. p.thJ c^i"cf pffwt* 
vn ibhT JlVfTIAn bodFb uCidi MlUltraiJiHH. CJabJAA. lEi^nLcN- ubLica.^Rh 

Hotpintait Co., D«pL lUT. Borden AvO. And 21it SL, N* V, C. 







TVJt^Tt ttTiftnii to advert iaen ptc-ane tn^nlidn Pepwrar AfrCiKifiniCd 
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NEW INVENTIONS 

^ConHiiued from 33A ) 



¥ TLTHASHOBT radio waves are em- 
^ ployed in a new system of signaling. 

The outfit is a 
lightweight trans- 
mitter capable of 
being operated by 
one man. It eon^ 
sists of an elon- 
gated casing pro« 
vided at its for- 
ward end with a 
concave mirror 
and at its rear end with a hand grip and a 
microphone. It also has an ultrashort wave 
oscillator in the mirror, and switch-con- 
trolled lead-in wires arranged to form a 
tunable Lecher system within the casing 
pi'operly connected to a source of current^ 
the microphone and the oscillator. The 
outfit is used for signaling over relatively 
short distances. 




M 



IXING summer drinks would not be 
such a task if the kitchen equipment 






included a newly 
patented ice--cube 
crushei'. The de- 
vice consists of a 
pair of crushing 
jaws pivoted and 
extending to form 
a handle* A spring 
holds the jaws 
apart until the ice 
cube is inserted, and pressure Is applied to 
the handle in the manner of using a nut- 
cracker, Small ice picks on the inside of 
the jaws help to crush the cube. 




V\ 



fOODSMEN would find a newly pat- 
ented tool handy. It is a combination 
ax and pick and 
its handle contains 
a hunting knife. 
The knife is firm- 
ly held within the 
handle until its 
release for use is 
desired. The pick 
may be folded 
against the handle 
w'hen not in use. 





O EDUCING work for the faiTner is the 
^ purpose of a combined cultivator and 
- weed cutter pat- 

4.;;. ented recently, 

T ho implemen t has 
a pair of rear- 
wardly diverged 
blades having their 
rear ends rigidly 
connected with a 
U-shaped mem- 
ber, A gauge 
wheel is adjustably mounted on the frame 
in advance of the blades. By cutting the 
weeds and cultivating the soil the imple- 
ment serves a double purpose. 

PER ATE D by an eleclromagnet, a sim- 
ple fret saw has been introduced in 
Germany, The electromagnet is located 
below a steel diaphragm supported m rub- 
ber holders. On the upper side of the dia- 
phragm, in the center, is a clamp in which 
the lower end of the fret saw is fixed, while 
the upper end of the saw is fixed to a flex- 
ible bow. The coil of the electromagnet is 
connected to an ordinary' a,e. lighting cir- 
cuit, and the alternating field produced 
results in the upward and downwai'd de- 
flection of the diaphragm at each half pe- 
riod. With a periodicity of fifty, the dia- 
phragm makes 6,000 vibrations per minute. 
The length of the strike may be varied by 
altering the vertical position of the elec- 
tromagnet by means of a screw. The saw- 
may be started or stopped by pedal or hand 
sw'itch, 

the radio enthusiast, an antenna 
belt patented recently offers the means 
for new experi- 
ment with the 



s m a 1 1 receiver. 

The antenna is 
fastened around 
the waist. A spe- 
cial harness^ which 
is w^orn like a cap, 
is connected to the 
receiver. Head- 
phones attached to the harness, on each 
side of the head, provide for reception of 
signals. 
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Record 



MORE SPEED ^ 
^ N£W. LIFE j 



E stablishing nfw mlkage records on cars In all sec- 
tions of the country, the Vacu-matic agaan scores in a 
new speed record estiWished by Bob McKenzie transcon* 
tinental automobile chinlpion. Los Angles to Cbicago^^— 
2^22 miles in 39 houn and 42 minute^ driving 75 and 80 
to maintain a speed average of 59*7 mile per hourl 
Here is speed — a gruelling grind-— where quiet aocelaration, 
greatcf top speed — and less stops for gasoline mean those 
precious moments saved that make new speed records possible 

The um’e Vicu-matic that helped Bob McKenwe establish thSi speed 
rcoird and gave h5m such fiftt gas $avinaf « available for all 
ear owners. It if positively autommlio^imple to instal]— inripen- 
live— and pays fat itself many iirti« over in Jtas savitiiji 



$iiarafit«ed Oas 8 rv1i4(» 

VACU'MATIC must prove itself on tv try car. It u 
guaranteed to ^*ve worthwhile gas savings^ quicker pick-up 
and more power, or it costs you nothing, ''^On my V-B 
Fond it works miracles'*, says Ralph Fields. James Seeley 
— ^'On an International Truck on a round trip to Cleve- 
land, 385 mlleSr it saved 19 gallons of gasJ' A, V* Grove 
“"On the Bukk k showed S miles more per gallon.'* F., 
S* Peck— *'I average 22 miles per gaL on my Plymouth, 
an increase of 7 miles, for a saving of $ 15.00 a months or 
$IS 0.00 a year/' Wm. Lyons — "Averaged 25 miles on a 
gal. with a Model A Ford at 40 miles per hourJ* 



. • Kotltitig Like Itl 

Vacu-matic is miirf l v It operates on the super- 

charge principle by automatically adding a charge of extra 
oxy^gen, drawn free from the outer air, into the heart of the 
gas mixture. It is entirely AUT'OMATIC and allows the 
ciotot to “breathe'* at the correct time, opening and doang 
automaTically as required, No Idl- 
ing troubles — no carburetor adjust- 
ments necessary. It k so »Jiipk it 
will amaze you — so practical it will 
save you many dollars on gas costs. 

Fite All Cars 

VACtT'MATlC u ccHislniEted ot hx 
parts, abd fused into on 4 unit, 

oorrcclty adjusltd and ifiied JJ thf 
/flctgr T. Nothin); id regulate* Easily 
attadicd lo ten mimities. 

Tli« VACU*M4T1C W«nw«tos*, Wib 



Agents and 

B«l*siiKn 

vacu-matic offers 

a splendid opportunity 
far unusual aalrl and 
prafits. V^aluable trrri- 
toncB now bcmi$ at- 
EijCtied. Check and mail 
coupon. 



Frwm Details 

Vou owe It to yourself to know all about this remarkable 
discovery'. Mail the coupon below, Start saving gas with 
VACU-MATIC and enjoy a new driving tliriU! There*s 
no obligation — so get the facts now! Write today! 



- - . -FRXE OFVBA COUPON « • - 

* THE VACU-MATIC COMPANY 
I T63T-39lii W, State $t., Wauwatosa, Wisn 

I Gc'nltemmt Plca» ^nd me full particulars coocernlriE the 
Vacu-matic and dfiails uf your Prec Offer. This of courie 
I du«a ntn obligate me in any way. 



J Name * . . 
I Addms 



City btalCr...*»« 

□ Cheek hEiw if inl«W1l«d In wHlug propqiEllDn. 






I 

I 

I 

I 

f 

I 
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- CLAP TO 
SEE 

STATUE 

HE DIO SO MUOH 

TD GET THE . 

iiCADCM/ I 

started ^ 



AT WEST POtNT 



XH^RE Oa«j TD SEE SOME ] 

AMERICA^ FUTURE ISBJERAJ-S U 

TTXWiJ CHUBBIKS-ONE ESPECtALi:/ 



— doo^jt tease me ^ 

ABOUT NED, PikO, VOuU 
UWE HIM TOO ^ 



* OH, OADcry- 
HEWE COME THE 
CADETS MOW, 
lET^ 00 LDOH 
PORNEV I 



I OJE 5 S "THE CADETS ABE 
UMEO UP HERE FOR WESS r 
MRADE - ,-- ... I , 5 , 



JUIST THUNH^ CKJBBtMS-IN 
THESE MALLS^ OVER 1 1,000 >OUNQ 
MEM HAVE learned THE FINE 
THAOmONS SET BY SUCH FAMOUS 
CRAOUATErS AS LEEy QOETHALS^ ^ 
AND many others ^ ^ | 



OHfTMEPEi 
ht!ED. DOESN^ HE 
LO 0 KHAM 36 OME 
IN THAT UMfFORM ? 



JUDGE, TMERE^ CDNSTITUTION ISLAND WHERE, 
IN IT7S, T^« COLONIALS ANCHORED A CHAjK 
ACROSS THE HUPSON FUVSR KD PfiGVENT THE 
ENEMV*S FLEET FROM CUTTlNO THE COLONIES f 
IN TWO T — — ^ 



' JUDGE, I'M PLANNING TO GET 
AN EXTRA-NICE PIPE PRETTY 
SOON, what WC 3 ULDXX 1 f 
PEOOMMENO FOR COOL,f 
MELLOW SMOKING P J 



WELl^ NEP^ WE COULD 
TALK AflOLrr PIPES FOft HQUR^ 
BUT irONLV TAKES TWO 
WORDS TO TELL >00 HOW r~ 
ASSURE A MILD TAsTTY I 

SMOKE IN^W PIPE 

PRlNCE^J^lERr/ J - — 



Ccpyillllt, ID 30 ., R. J, nuyiwtd& Tt>Uslt?i?o Cf 









- ' i 
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JOIN THE ARMY OF JIRtjMOKERS! ¥ 

* wwMi fmorilc pipe tabocco fM- MIUMESS and RKH inSIE 




DOEJ reiNCE ALBERT ) 

. PACK AND DRAW / 

BETTER— SMOKE ) 

► COOLER AND S 
MELLOWER? YOK) ml 
" TRY rr AND SEt/ ^ 



BETTER TDBACCD. 
TKAT^J my PRirKI 
ALBERT HAS THAT 
RUL, RICH TASTE. 

AND TWERElf IK) 

^ RAWNESS — RAfS ' 
I, NO- SITE TREATED! . 





Smak« 20 JrhKr^nt pipvFuli flf Princ* Albert, If 
jrou dDn't Find it thv meHow**!, t&iti<»t pip* 
bm«c« you evei* ai¥LdL«^, rcturm tiiA- pcpck«t tin 
wiLli FEit of tho tobacco in it to ui at any 

timo within ■ month from thia date^ and we will 
rafund fullpurohaBa prioe. plus posIbko, (Sig-nm^i 
R, J+ Rer^^ldt Tobacco Co., Winston ^S pIcitIt N. C. 



P. A. \S MADE rO ORDER FOR 
DHTER '^MAHIN'S" SMOKES TDO| 



pipoFuli ol fraarpitt 
tohacc .0 in erary 2 -ox. 
tin of Prince Albert 



THE NATIONAL JOY SMOKE 



Popular Mechanics Magazine 

^ R^ISTERElt} IN U. fi. PATENtT -OPFlCE Anq CANJhPA 

WRITTEN so YOU CAN UNDERSTAND IT 




JUNE, 1038 No- G 

CRIME HUNTERS 



- 



DioKram of plants 
ta-squad car rn^ 
dia syMtem nou; 
employed in chas- 
i n g cri mi na ' 
duld. The pilot 
direct e the giqiiod 
Ci^r in chase 



VoL 69 



'HE picturesque, gun-toting sheriff of 
the old west is fast fading. The sher- 
iff's department of San Diego county. Calif.. 
has perfected and put into use ‘^plane^to^- 
car" radio com munt cation, the culmina- 
tion of several months^ experimentation- 
On the regular staff of the department, 
and in charge of the bureau of identifica- 
tion, is Lieutenant John Doughert y, Ji- 
censed pilot and airplane owner, \vj 







many occasions has been called upon to 
direct rescue w'ork, run down fugitive 
criminals and head searching parties from 
the sky. Until recently, his only means of 
communication with the ground forces has 
been a pre-arranged set of maneuvers, 
indicating the positions of the parties when 
located. 

After much trial and error experiment- 
ing with different, types of radios, both 
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aircraft and grotmd con- 
version sets, a popular 
type of short-range i^ir- 
craft receiver and trans- 
mitter, designed prima^ 
rily for “radio beam.*’ 
instrument flying, has 
been installed and proved 
satisfactory. Simplicity in 
changing to the desiied 
frequencies while in 
flight is obtained with 
this seh the conversion 
taking less than three 
minutes. 

For examples the local 
department of commerce 
weather forecast for pi- 
lot.s is broadcast on 224 
kilocycles, while the 
sheriff’s radio station uses 
the 2, 4 DO ^kilocycle band* 
An exchange of one com- 
pact bank of receiver 
coils in the receiving set 
is made and wdlh the 
proper dial adjustmenl to 
2,490 kilocycles, the pilot 
then I'eceives the sheriff’s 
calls from the radio cars 
as they are “fed back” 
through the main station 
microphonet situated in 
front of the station re^- 
ceiver. The plane trans- 



T ap, pilot Toatiy fot fiitptitrt% and. transmission. Ctnt-er, numbers on 
farj- aid jiifJfdF. AoUdiH. and r in plane . £j* 

caiii iiJapta fquipmimf for palice broadcast band 

■ . ; - i-1' iTj Ji.^ , 

V' -** * S 



mitter conversion is made 
with an exchange of one 
transmitter induction coil 
and a dial adjustment of 
the lining condenser, tun- 
ing the transmitter to the 
proper frequency* No 
""c^nge^is necessary in the 
rl^ia' c^s ahd they trans- 
mit and receive in the 
orthodox manncT* 

Conversation is carried 
on between pilot and 
radio -car officer, the pilot 
directing the car over 
hazardous roads, advis- 
ing cutoffs to be made by 
the car to head off fugi- 
tives, or to direct officers 
on the ground in rescue 
Avork or searching par- 
ties. Radio-car officers 
are able to talk to the 
plane, requesting any 
needed information. 

During a recent flood, a 
marooned faniOy in the 
Tijuana river w*as located 
by the sheriff’s plane. The 
family’s position was ra- 
dioed to rescue paz^ies on 
the banks of the mile- 
wide river, whose view 

{Cantinued to pag« ISSA!^ 






speeding Model 




Latest thrill for the racing fan is that 
experienced in watching model autos speed 
along a miniature track at a pace of forty 
miles per hour. The small speedsters, 
weighing four and one-half pounds^ are 
replicas of noted racing cars. Each is pro- 
^jelled by lubber bands. Pillo^vs are used 
to stop the little automobiles. 



CentsTf r*ady for the sturtvr^s BaS* 
pillauis halt the cars unof rnB raft-. 
tomf preparing one of the cars tor a rtiCf 



Black Radiator Saves No Fuel 
but Gives Heat w f j 

Heating“pl^t ^4 he /V ^ 

painted any/ color w'ithout running vi,^ 
up the coal bill, according to Cornell 
Uni versity J ixperts. A black radiator 
w'iil radiate more heat than a red one. A 
white radiator radiates the least, about 
twenty-five per cent slower than the black. 
It is a seeming paradox that this makes no 
difference in fuel bilU^ If a radiator is 
painted so that it emits heat more rapidly, 
it will cool off that much more rapidly, un-, 
less additional heat is continually supplied. 
If the furnace supplies a certain amount of 
heat, the white radiator might take an hour 
to emit it into the room, and the black ra-j 
diator only three-quarters of an hour. Th^ 
amount of coal burned woubl be the same,. 



^J^rintin^ Type Made of Plastic * 
Can Be Remelted for Use 

^ Plastic printing type has been developed 
in practical form, m Im ijiiirr , nrnmny; 
printing firm succeed^d-in making mov- 
able type from a plastic known as Poly-' 
slrol. The new material is much lighter 
than lead and zinc and can be re melted 
used over aad over again. . - . 
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Aerial Mailbox Is Driven by Electric Trolley 




Instead of walking the 
equivalent of a city block 
to hh roadside mailbox, 
R. H. Bess of Downey, 
Calif,, throws a switch on 
the front porch and the 
mailbox ti avels up to Ih^ 
door on an aerial cable-, 
way. Ati old sew^ing-' 
machine motor in the top ' 
of the box drives it, pick- 
ing up power from twn 
suspended wires connect- 
ed with the house elcc^' 
trie circuit. Tl^e four 
wheels of the m$lIbo>k 
which is made of^ iyall-. 
boat'd for insulatli#nf, run 
on the wires, hungTroiy 
poles erected on a direct 
line from porch to roas^. 
Forward and reverse 
gears permit two-wafy 
travel. A red light on 
the roadside post lights 
up when the box arrives 
there, signaling for the 
operator to turn off the 
current and halt the box. 



T /id mnitbat o/ df PotundiiL Cajif.. ij fc jiflv an tUctfic trultty 

cor. in the le ts cecn trave^ng its aertat eable route from roadside 

^ terminal ( upper ri^ht) to hring mail ta front tJaor, be/ou; 



Luggage Bag for Top of Automobile Has Large; Capacity 

^ I-' ^ ^ ■ I . 

Having a capacity of eleven cubic feet, a ' 

baggage carrier for the top of the auto- . 

mobile is handy for the tourist. The bag is 
sixty-two inches long, twenty-eight inches 
wide and thirteen inches deep. It has am- 
pie space for suitcases, bags, parcels, guns, 

^ hshing tackle, golf clubs and other bag- 
gage. Freshly cleaned and pressed gar- 

merits may be carried without folding, ^ ^ ^ ' 

^^roo£ closely to eliminate friction and ^ 
gular in shape to Ht into the streamline' ^ 

C vVides space for odds and ends. 



CSe nd return postage to our Bureau of In- 
formation to learn the name of the maker 
of device describc4'l^ this magazine. 



Tap, tuggagr ready to be pocked ri) ear, Sattam 
packing baf on top of the automobite 
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Mother’ Plane Launches Small Ship in Midair 



MO^oBs at n>n- 
tHROTTLL 

^R5?t^-PlUOT 



FROKT JH.NOllETrE OF THE TWO 
AiSfCRAH UJtKEO TOCjETHER 



counst ot‘ upptft 

tOMPONE.HiT 



MOTORS INBOrnEQ tMWH 
^^PllLDT 

am tttJ-tASiHG 

the PILOT OF 

the LOWftR 
\ cQMPOrtiNt 
VflOviStS Tm£ 

A ^ A UPPER PILOT 



COUN5S, OF LOVSitR 
E 0 i^\P£IHENT 



THE TWO COMFOKtNTS 
LOCKEIO TOQttHEft IN FLIGHT 

rOURi 320-H.P. N-APIEH ’^HAPIEN" rtOTOBS 

T J^&>TjALLCkn fuel 

_ TJINR SN Wlht 



Rt-LEA^e, GEAR OF THE 
UPPER CO^'^POMENT 

d^s^JNDlCATOp rt, 



RELtASE LEvEfl 
(UPPER) 

3 - LOOtLD 
JtRELffcSED 



CQHTHOLS 

EOlZKEO 

WIRELE 5 E 

OPEJRATCN? 



RELEASE UEVEH 
\ LPWtBJ 



^ F 0 UF '?50 H,R AIR- 

COOE£0 aSlSTOL 
PEGASUS X” MOTOH 



MAIL tOMPAATMEHT 
CRAOLE 

t^FljOATS 



Release 

ihoilator 



Rt LtASt(f^ lLOL(<Et!i»^^3| 

PILOT CONTROLLI 
SOTHi AlFtOiAFT 

/ 

H-*:‘LWAVtfr tOMPOHEPT ^ 



SEPflRAHHt 
FORCEi ._ 



TtNSIO»HH& 

LOAD 



R£LE,A5E tNOLCATOR 

liVREN SEPARATIHid FORCE 
15 CORfiLCT THE uREEN 
DIAL LlQiKTE UP 



TELEPHONE 
AHP OTHEtt 
ELItTRKAL 
CONNECTIONS 



The cup ah'D salt, 
mounting to 

HOi-U COMPONENTS 
iN FOSETIDN 



CONNECIIHli HOOK 



IHL-craole for 
StJPPORTm& 

IHF. UPPER 

component j 



CABLES 

TO pilots 



FU&P TO LD'iVSR .• 
component Tj 



TOP Of 
LOWER 
coa'^pouewt 



THE, 

RELEASE 



tht tmiitier 
uecvtsful 



Drawings show ^ 4 >w Mayo compasitw aircraft tajtff off pjt then separates into tuia plamst 

being launch^ from back of the *‘mothtr*' thlp<. Tcett cf the British aircraft been s 
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^ Giant Floating Bridg^ io^a.rty^'iS^e Traffic 




Sketch of t/ie^ ffaottJiff brit/gs^ Insrt, fn^k'- 
a^rjf Mpan dratvn bath. Arrows merh tH- 
* r*ttioft in luAifh ;^an is rnoved 



yito the ^rruclnre to permit passage of 
large shi^. Small craft will be able lo petss 
beneath the bridge near the shore where 
approaches will have a horizontal clear- 
ance of about 150 feet^ Articulation of the 
approaches with the first pontoons will be 
accomplished through water ballast kept 
at proper level within the pontoons by 
automatic electrically driven pumps. 



Desired to carry four rEmifs ot-mfromo- 
M bile fralTic across Lake Washington at 
IP^ Seattle^ a giant floating bridge is planned 
the Was hing ton State highw^ay deparl- 
ment, '&Ec5u seofTtrerlahe’F’de ptirdf more 
jfc than 200 feet and its soft muck bottom of 
fifty to 100 feet, engineers recommended the 
floating bridge as the only practical meth- 
^ i od of spanning the lake. The bridge will 
^ be 8,733 feet long, of which 5,671 feet will 
be composed of floating conci’ete pontoons, 
connecling Seattle on the west with Mer- 
* cer island near the east shore. Each pon- 
^JKoon will be sixty feet wide and 310 feet 
‘ 3 long, with a draft of ten feet and a height 
of six feet from water line to deck. The 
^ concrete shell will be eight inches thick 
,.\wjlh six- inch intermediate w'alLs dividing 
tne pontoon into eighty sections. The pon- 
\ toons wiD be anchored to concrete “dead 
1 men” in the lake bottom and connected so 
to allow expansion and contraction of 
^ , the concrete, but prevent vertical action. 
Engineers say there w'ill be no appreciable 



Bulk Film Winder for Camera 
Loads Strip in Daylight 

Miniature camera owners can make use 
of the lovf -priced bulk film by loading it 

with a daylight 
film winder. It 
holds a IftO-foot 
roll of bulk film, 
w'hich must be put 
into the wdnder in 
the darkroom, but 
the transfer of ten, 
eighteen or thirty- 
six “frames” into the camera can be made 
hi daylight. This .’winding device is dust- 
alld anyj^i4ngcr of get- 

ting fingennarks or scratches on the film 
while it ii being. loaded, f / 



* 
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“LJURRY to 'Police Headquar- 
^ ^ ters with the sound box. 
Get every word of that murderer^s 
confession so our readers will be 
able to play it tonight when they 
see the pictures!" 

Such assignments may become 
routine to the newspaper reporter 
and photographer of the future 
w^ho will carry a portable record- 
ing device when he covers an im- 
portant story. Every w'ord of 
sound will be i^ecoided on a film 



track which will be rushed to the 
newspaper office to be developed 
and printed. When the newspaper 
Ls bought that evening, it will have 
not only pictures and type matter 
but also a series of ivavy lines 
constituting sound tracks, along 
the margin and, in some cases, on 
the page itself* 

Cutting these 



sound track,^ 
apart and pasting them together 
in a continuous strip, the reader 
will put them in an inexpensive 
reproducing device attached to his loud 
speaker. Then he will hear the murdei'er^s 
confession — his children will hear thfe 
comic characters in the funny section talk, 
bark, quack and mew, and his wife, read- 
ing a travel article about Hawaii, will hear 
the soft accompaniment of guitars and 
ukuleles providing appropriate atmosphere* 
Such will be the talking newspaper ob 
the future as visualized by W, G. H. Fin<;*hJ 
who has patented sound devices which 
will make possible the talking newspaper. 

Repeated requests of young children to 
“pl^^e read me the funnies" and the de- 
sire to find a,jneans whereby the blipd 



Top aAi/ cufUn^ ou£ sound track and pasting 

it into strip for reproducer. {7ent«rj topical sound 
^feutur# pas* from Uihich eound trqeJb would b* ta^n 



could 'head” a newspaper without setting 
it in Braille type were responsible largely 

of 7- 
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for the invention of the talking nowspapor. 

“The printing of the sound-track strip 
upon the newspaper itself is similar to the 
printing operation of any picture in the 
paper^^* Mr* Finch explains, **A zinc plate 
is made from the original sound track and 
the steps of printing a facsimile of the 
sound tracks upon the sheet is similar to 
the well-known practice. 

“I prefer to provide perforations upon 
the border of the strip to define and sim- 
plify their removal more accurately. Al- 
though a single length of the strip may he 
employed for reproduction of the feature, 
-modifications are provided whereby a se- 
rie.s of strips are attached end to end to 
form a continuous belt of the sound tracks. 

“A further modification, employs sound 
tracks, arranged at an angle to the sheet, 
which are formed into a cylindrical sheet 
for reproduction whereby a continuous 
' helical scanning operation is used for the 
reproduction* This modification may take 
the form of either a strip or sheet record." 

According to Frederick Ehlert, Mr, 
^ Finches associate* the home reproducing 
equipment may be sold for a surprisingly 
low price. A newspaper that adds talkies to 
its printed words may purchase a master 
recorder for S1*0(H1 to $1*500. As the edi- 
torial talkie assignments begin to cover 
sensational news and features not record- 
ed in the office, portable recorders wnll be 
added for reporters and photographers to 



cai ry^ just as photographers for news pic- 
ture services now take picture -*seiiding 
devices^ enabling them to wire their pic- 
tures back to the office. 

Mr, Finch foresees the need of a similar 
service and intends to try sending facsim- 
iles of sound waves. If this proves prac- 
tical, it will be possible for a newspaper 
photographer and reporter covering an 
earthquake in California to send to a New 
York newspaper, by radio or telephone! 

(Continued to 1S3A> 



tactimifr recorder by which 
picturet and rvuding matter may 
6e taJien from the orr and r«pr«- 
duceidr in home. BeioWt diasfam of 
home Teprodiicer^ Bat f 0m, anOthtr 
typo of reproducer which handles 
sound track in Spiral farm 
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Dont b» turpfliad v)i«n you catch a trout 

whtK a ^'cflliing card," an idantificatlor^ ta^ 
attached at the hatchery. 



’^By Ch^srles Morrow Wilson 



T |HERK is no longer any need to 
pity the “poor hsh^^ because to- 
day there are fish with caUing 
— —I cards, fish doctors, surgeons, and 
dieticians, water-conditioned buses for 
fish, trout engineers and architects, fish 
elevators, modern rest rooms or pools for 
trout and home-coming days for ivaiider- 
jng salmon. 

These are a few" of the piscatorial w^on- 
ders which meet the opening of what will 
probably be the greatest angling season 
in history. Taxpayers are handing out 
tithe to trout whether they fish or don’t 
fisli. Each year anglers pay about $100,- 
000,000 for fishing licenses, rods and 
tackle. But that’s only part of the 
story. 

Federal and state governmente now 
maintain about 469 trout hatcheries or 
rearing stations in thirty-one states. 



Public money pays for these and the fish 
produced are planted in more than 91,- 
000 fresh -water rivers, streams, ponds 
and lakes. Private trout -growing estab- 
lishments have become a $50,000,000 in- 
dustry. 

Maine, wdth more than 7,500 inland 
bodies of water, now- leads the world in 
state rearing and hatching of trout. 
Maine cash income from trout fishing 
is estimated as $^10,000, 000 a year. In 
order to keep up this resource Maine op- 
erates fourteen trout hatchericB and 
twenty. sbt rearing stations to raise and 

plant" about 20,000,000 trout a year 
— supposedly enough fish to supply the 
maximum catch to 4,000,000 anglers. 
The trout average about five inches in 
length, minimum catch size, when taken 
from the rearing pools. Production cost 
b; about one cent an inch. 







Modern ha teller ies produce good 
minnows from seventy to pighty- 
five per cent of the eggs. In nat- 
ural surround itigs only ten to fif- 
teen i)er rent of trout eggs ever 
hatch. Trout hatchery losses of 
minnows from disease and sutToca- 
tioii now average about five per 
cent, Xatnral losses from these 
same causes are thought to be about 
fifty per cent, Carl II. Crane, di- 
recting areiiitect for the Maine 
trout stations, is perhaps the first 
to earn the title of professional fish 
arehitcet. Both our governmciit 
and Canada have requested per> 
mission to copy his designs, which 
inekide five-million-egg hatcheries 
and more than thirty miles of sand- 
hoi tom spillways. 

Dr, E. B. Mann of Maine Uni- 
versity is probably first to rate the 
title of physician and surgeon of 
trout. He supervises Irout health 
and sanitary conditions, isolates 
contagious timU diseases, and di- 
rects autopsies on fish which die in 
tlie rearing poid. Ilalciiery -raised 
trovit are far healthier than the 
native or ‘‘wild” fish ’which are 
the principal source of disease. 



Srftj PPlNG from fiih for hafehrng^ 
Siflto troyt hatch&ry in ^h^ai jLS. dlvve, wh&re 
aboiit 5,000,000 trogt in produetd ««ch year* 





TlXJut dieticians ate extremely busy 
select iii}^ the right vitamins for these 
fiflh. In earlier days, ground liver 
and wheat bran were thought to be 
an ideal feed. This ration is now 
largely discarded. 

The modern menu for trout starts 
the young minnows on a straight diet 
of ground beef and pork liver, fol- 
lowed by ground beef heart and 
^'mehs” and salmon egg meal, im- 
ported largely from Japan. Protein 
content must be high— from twenty- 
two to twenty-six per cent of volume 
— the fat content must be low, and 
the water content must be at least 
seventy per cent of volume. 

Feeding baby trout the modern way 
is more detailed and exacting than 
feeding human babies. After three 
months the ration begins shifting to 
sea foods. The trout is a cannibal by 
nature. He grows big by eating 
smaller fish. Heretofore it had been 
thought that no fresh-water fish could 
thrive on salt-w^ater fish, ilodcrn 
trout dieticians are disproving this 
belief. After the third month the ra- 
tion includes such seafish as whiting, 
cod, sole, and herring. These are 
ground or chopped. 



A SALMON [ik« this it ft worthy fo« for 
any anglar. Top, th* govommfrtit and tha 
var'wut t+atas tpend millioni aach yaar to 
furthar thii iport. 
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The seafood ration grows a five-inch trout in nine or 
ten months* Successful use of seafood for fresh- water 
fish is of particular interest to naturalists. Some believe 
it indicates that all fish life came originally from a salt- 
water source and that by degrees certain salt-water fish 
may be adapted to fresh water for the benefit of inland 
anglers. The salmon w'hich, next to trout, is our most 
valuable fish^ is an instance of a great sea crop which 
migrates hundreds of miles to spawn in fresh water^ 
often far inland. 

Modern quality standards for trout feeding puts the 
average commercial restaurant or hotel to shame. Sea 
fish must be iced on the fishing boats and as soon as the 
boat is docked they must be transferred to refrigerating 
plants where the food is frozen and held at sub-zero 
temperatures until feeding time. Beef and other animal 
meats must also pass the standard packing inspection 
and remain closely covered in cold storage until use. 
Maine now owns and operates a modem refrigeration 
plant for exclusive use of the trout crop. 

Mr. Trout is subject to more respiratory diseases than 



Transferring troui from 

oxygan-chargod tarb on truolc 
to Maine Ute dfier checking 
to fOO tfiot tank and »fraam 
famparaturei ere the same. 








to result merely from 
warm water, or abrupt changes 
in stream temperatures. Expert 
nil rseni aids to trout are there- 
fore never without thermom- 
eters. In taking trout from the 
hatchery to open streams work- 
men first cheek the tempera- 
ture of the tank in which the 
live fish are shipped, then check 
the temperature of the open 
stream, then heat or cool the 
tank until the two temperatures 
check. 

State fishery departments of 
Wisconsin, M i c h i g a n,^ and 
Maine, co-operating, with the 
U. S* Bureau of fisheries, use a 
type of oxygen-tank truck for 
transporting planting stock 
from hatcheries to streams, 
T hese trucks carry a centra 1 
tank made up of from twelve to 
twenty watertight cylinder 
berths which are made of non- 
tarnishing metal and connected 
with overhead oxygen hoses. 



T RAPPING fiih, dbovt, to b» MSffd for 
breeding purpoioi. Right, ipillwdy lyi- 
f«m at Mftino trout hoteborv* 

a human and to contagions which can 
destroy an entire tront population 
within a few days. So fish physieians 
are studying problems of temperature 
and ehaimels. It is now a known fact 
that trout do not thrive in water with 
a temperature higher than sixty-eight 
degrees- But fifty-five to sixty de- 
grees is the ideal trout temperature, 
and winter and summer averages 
should never vaiy^ more than five de- 
grees. This is why the best trout 
streams should be fed by numerous 
surface springs which are nature's 
owni thermostats. 

So here 's a good trout- catching tip. 
When you go fishing, take a liquid 
thermometer and check stream tem- 
peratures. Also remember that a 
trout judges bait or tackle more by 
color than by odor or taste. His eye 
ia his best developed organ. 

Many trout diseases and infections 










Oxygen fire stored 

at tlie base ot the tank and a 
(‘om pressor attaelied to the 
truck motor keeps fresh oxy- 
gen e i rcii I a t i n g eon t i ii uousl y 
tn all vats- 

In this way the planting 
stoek can be sliipped for sev- 
eral hours without sufTocalioti 
losses, which would other- 
wise he ruinous. But tlierc is 
still demand for improve- 
ment. rhunkVt highly mus- 
eul ar fish such as bass, liter- 
ally pcmn<l themficlves to 
death in their anxiety to 
break free. 

Oxygen is at a premium 
with trout ami with praeti- 
eolly all game fish. Rapid 
tuirrenls and .small waterfalls 
tend to keep up the oxygen 
content. This introduces the 
rest room for trout. At the 
base of each spillway in the 
new-style rearing station is a 
pool of quiet water wheix^ the 
trout can '* linger a while’’ 
before taking the next lap 
upstream. It has been dis- 
(■overed that a continuous 
.strong current can literally 
tire a young trout to death. 

Trout experts are now re- 
turning to natural sand bot- 
toms for spillways and rear- 
ing pools. There’s no cement 
channel in Maine’s new su- 
per-stations for trout. Spill- 
ways are dug in native sand 



5eLECTIN 0 to b« utad for bra«d1ng purpo»i 

at 6 hatcKar^* Above, totting t '"wtif" to trap 
wild trout for totsr propag^^ation it ■ ftot# botch ery. 





One of the 92,000 rJvert end itfearm the 
United Statei now btlng itocled wHh gn-ime 



ii(h from either federal or state hatcheries. 



and {gravel and fed Jiy snrfaee springs. 
Systems of gate- 1 neks keep trout of ap- 
proximately the same age and size in a 
given spillway — about o»0CK) fish to the 
block/ ^ This prevents cannibalism. 
The earlier practice of stocking trout 
streams with fifth-stage minnows or 
fingerlings*’ is also outdated. Experi- 
ment has proven that such planting does 



little more than provide the adult trout 
with a good meaL The fivedneh size, 
however, succeeds reasonably well in 
taking care of itself in open water, par- 
ticularly when planted in the spring- 
time. Experts believe that about sixty 
per cent of possible trout streams of the 
LTnited States are now contaminated by 
sewage or ((*fmiinuf.d to pafft^ 128A) 




Mechanical Batto .Tests Liveliness of Balls 

There was no cheering ^ 



from crowded grand- * g 

s^tands when the first iSi t j 

home runs of the year | ! F 

soared over the center yO 

field wall, A baseball 0 

"can no was the batter. g 

The American and Na* B' |i J| H 

tional leagues wanted an H 

accurate check on the JrBWft ^ 

relative liveliness of the H 

official baseballs, and tlie B 

U. S. Bureau of Stand* 
ards devised a mechani- 
cal batter to make the 

tests. It j^macked a eou- | 

pie of balls more than 530 | 

feet. The series of tests 

proved that the National 

League ball was quite as 

lively as the American „ 

f U II Baseoaitt dr'c the buIletM ft(J io tl 

LiOagUe ba^. - / StfinJard* tAiist the of 

jfcr3^*r -of Za^ 

Boy's Hobby of Bottling Snakes Pays 

Six years ago a Chicago schoolboy began he entered 
collecting snakes, frogs and insects. He a market f^ 
did it purely as a hobby at first, hunting schools, co! 
the specimens and preserving them. When and he beg 



Sky Liner Contains Ton of SteeL 
Despite New Light Alloys 

^ Construction of today’s giant air tra^^ 
ports has gone hand in hand with the/de- 
^ velopment of light alloys, b ut gifeel has by 
^ no means been eliminated. More than 
seventeen per cent of the basic weight o^ 
the big planes consists of steel. There is 
^ about a ion of steel in the twenty- one pas^ 
senger liner, appearing in more than ar 
score of alloys. Aluminum and magnesium 
find increasing uses in the airplane fac- 
tories, magnesium alloys going into land- 
,^:ing wheels and engine parts. As much as 
150 pounds — the weight of a passenger — ^ 
^ can be saved by using ^agneslum alloys in 
N^the landing wheels^of the largest planes. 



This Chic ago a paying bn^ness 

coUtctfrtg^Sltjr'prMeruing^nimal iptciinfaf for sedt 
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tion room. One scene 
showed an airplane land- 
ing on a plantation field 
after dark and then tak- 
ing off again. 

“That^s real/’' the avia-* 
tor decided. “It was made 
with a real airplane be- 
cause you could see what 
the pilot was doing. Did 
you notice how he lev- 
eled off too soon for his 
landing and then nosed 
down again? And on the 
take-off j how the wing 
tilted over and ho cor- 
rected it with his stick?” 

“Sure, I did” Fulton 
answered, "and believe 
me, it was hard to get 
those llUle, touches of 
realism" mtOi*^hc t^icture. 
That airplane was really 
a four-foot model moved 
by invisible wires that 
also carried the current 
to blink the lights and 
spin the motor* We han- 
dled the airplane like a 
marionette on strings* All 



A T THE movies a few yeafs a^o you 
saw many scenes so crude that you 
could tell they had been filmed in minia- '' 
ture or by some other trick process. Today 
more scenes than ever are being manu- 
factured instead of acted, but audiences^ 
rarely can pick them out. Motion-picture > 
trick men are fooling the experts. n*^ 

Recently naval aviators were discussing u* 
trick work with John P, Fulton, motion-* 
picture special effects director* One of 
them declared that he could spot fake air- 
plane shots by little haws apparent to any 
flyer* 

“All right,” Fulton said, “let^s see how 
good you arc.” From the studious film li- 
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brary he obtained a print of “Wings Over 
•JIonQlulu” and had it run off in a projec- 



T ftpi. ftlming mtTiiatur^ Ibfane gliding ititP u?nf«r oaf 
o/ CQrttrof. folfom, dummy fa ht uttid in ftiming 
delayed parachute 
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MOVIE THRILLS 
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the scenery that you saw was made to the 
same scale and we pul the camera lens 
right down on the ground to get the right 
perspective.'* 

Another scene showed an amphibian, out 
of fuel in the fog, crash into a \vhar£ while 
making a forced landing. The aviators 
held their breaths when the plane crashed 
and then decided that the studio had hired 



a stunt pilot to wreck the plane. But^ Ful- 
ton explained, it was far too dangerous for 
a stunt man and besides, there wouldn’t 
be enough light in a real fog for the cam- 
era to record the crash. The amphibian 
was another model* Before the picture 
W^as filmed parts of the airplane and parts 
of the wharf were broken off and then 
lightly glued back into place* When ev- 





ToPt preparins modet ship fpr san* m left, of Ofedji ffsed as 

bockgrounJ for hcaeh Sc*nc. eomplti^ except far ecean. mAEf/t t'ir provided by uUnfif 

prai^eied *r» ro u ifrptn foi?^r(rE£r black area 
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ery thing was ready, men on an overhead carriage 
lowered the miniature amphibian into the scene by 
its wire;s. To the camera il ichoked like the pilot 
was circling down through the fog to the water, 

Fulton wanted a realistic crash but the wires 
holding up the plane interfered with it, so he 
stretched another thin wire across the flight path, 
charged with the same current as the wires hold- 
ing up the plane. The short circuit that resulted 
when the wires touched blew out a fuse inside the 
model, releasing its suspension wires and allowing 
it to continue Us glide in free flight. That let it 
crash into the wharf realistically. The *^break- 
away” parts and timbers flew into the air and then 
the plane flipped over on its back m the water 
exactly as planned. 

Trick work is necessary in pictures because many 
scenes would be impossible to catch otherwise. 
Another airplane picture called for a close-up shot 
showing the crumpling of a big transport's landing 
gear as it came in contact with the top of a tele- 
phone pole. To do that in real life vrould mean 
wrecking a big airplane, yet Fulton produced a 
perfect picture in a couple of days- On the floor of 
a stage he erected a small telephone pole and be- 
neath an overhead carriage that traveled petst the 
pole he constructed an airplane landing gear, wheel 
and part of the wing. Ever^-thiiig was built to one- 
quarter scale- An automatic camera was tied to 
the overhead caiiiage and the carriage was moved 
across the stage at Iwenty-ftve miles per hour. The 
wheel crashed into the top of the pole, splintering 
the pole and damaging the landing gear, and the 
crash tripped the locks that held the carriage in the 




Lfftt tfljp to xtrtp skoiDtng houf camp^titt (Motion picture it CftoftsI by Ittinff of 

a of acenea. Th^ bottom tiin* it tbm compOtite. prupufing to fitm 

t<ikt~cff of mifii'atMre plane liOrttFolled by oVtrhead wirts 
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aiiv The whole assembly 
foil to the Jlooi’ whore the 
landing gear criimpled up 
and broke^ just as it 
would have on a real air- 
plane. The camera caught 
every delaiL 
Crashing an airplane or 
sinking a ship sometimes 
is best done with models 
but other times full-seale 
sections are built and 
rocked on the stage while 
actors go through their 
work. Some scenes that 
you see on the screen are 
composites manufactured 
in the laboratory by jom- 
ing together parts of 
scenes taken from differ- 
ent strips of film. A good 
example appeared in ^“The 
Road Back."' The script 
called for a scene show- 
ing part of a German 
tov.n, with a train pass- 
ing under a bridge in the 
foreground. To have built 
the full set would have 
cost much more than the 
scene was worthy so Ful- 
ton created it by combin- 
ing five different strips of 
film. One strip was made 
of part of a set showing a 
street and buildings. 
Frame by frame, all of 
the scenery in the film 
tContiimed Co pa^c 132A) 




Topt two Piews showing hoar Iacomoiiv& w dimed close up with mirror. 
CentSFf ■spKctocuIar crash of Cu/o miFirol'ure ptancs- Bottom^ rco^ifCiC 
appEarance of planes after crash 
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Vfidfrwater satUri^t wilt sptetators to u^oteh' dieing and fiormnitViff from b*nralh th« 

pool to 6tf tti^Yf of the San Frandtcp fair in Owing ro4v«'r« wHt heo€ jfprtnffboarrfa af plawtic gtasi 




Visitors to the glass "^swimrning bowr* 
planned for the Gol den Gate exta osition m 
1939 will watch speeJ^ars and^TveriTTOm 
beneath the windowed floor and from gal- 



leries along the sides of the pooL Six-foot 
square panels of glass an inch thick will 
form the bottom, and tilted mirrored walls 
will allow full vision of the tank above. The 
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entrance foyer will be 
under the shallow end of 
the pooh From there the 
visitor proceeds to the 
mezzanine, with its ob- 
servation galleries pro- 
viding a view under the 
water through glass pan- 
els five feet high and six- 
ty feet long. The LV 
self will be fifly-fivc by 
JKI feel, fourteen feet 
deep at the diving end. 
There will be five towers 
and seven diving boards 
of plastic glass which 
must meet all the stand- 
ard requirements for in- 
tercollegiate d i \M n g 
events. Even the back- 
drops behind the diving 
platfomrus will be made of 
glass, dramatically light- 
ed by neon tubing. There 
will be seats for 2,000 
spectators, who can be 
protected from rain by a 
movable glass roof* 



Streamline Rail Speedster 

■# 

Latest 'on Foreign Railways 




haDe been havered and the pilot e/iminated 



Constructed with the smoothly flowing lines of many 
locomotives in the United States, a giant locomotive was 
placed in operation recently in Czechoslovakia, A hood or 
cover conceals piactically all w'orking parts, giving the loco- 
motive a streamline appearance. This is the first streamliner, 
to be pyl in service by the Czechoslovakian State railway* 
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Car Sun Visor Aids in Reading Maps 



Ease in reading road maps at night is 
afforded the motorist by an electric lamp 
attached to the sun visor of the car. The 
light is controlled by a switch on the in- 
strument panel* Shaded to direct illumi-' 
nation where desired, the lamp also is a 
convenience to the woman driver in ar- 
ranging her hair or applying cosnietics* 

H "b ^ V 



Shooting Gallery Uses Movie 
of Game as Target 
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Original motion-picture film showing 
in the forest is used in a shooting 
intro duced in Germany* The de- 
is sb“ constructed that w'her? a. . shot .is 
the film stops and a bright light ap- 
^vhere the bullet hit. The film tar^ 
are being used by police and army 
shooting schools, 



Ttvo views of swn nisor u^ht in use. Its 
directed by mooine the £iirt 



CPU be 



/“ 2 



ray 



VISP 



J 






(I Send return postage to our Bureau of In- 
formation to learn the name of the maker 
described in this magazine* 
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* ’ Grip on Hoist Holds Aut 
V as Service Man Works^ 



blai-k bnckgrcntmi. As the pffat ap^oaches 

an airport and lowers the U' heels and flaps 
to landing position, the wheels and flaps of 
the phantom plane on the Indicator follow 
an identical course and the pilot can vis- 
ualise their position, 

^Hand^ool Pulls Railroad Ties 



Cable Car Rides above Flood 
in California Canyon 






Tap, showing tirmly auta is 

preparing ta hoist the car 



While the automobile is elevated on the 
lubrication or sei^vicing hoist, it may be 
jy held safely by a new gripping device* 

After the car hs driven on the hoist, the » 
^ damps or jaws of the grip 8|^ turned up : 
and clamped on the rear axle“ A Ipng- 
‘ handled crank is usedj making it unneces- v 
^ 1 sary for the operator to crawl under the* 

^ car. When the hoist is raised, the automo-'- ' 
" bile may be rocked with a pry bar, in fore-' 
ing grease through hearings and springs,, 

^ ” without danger of the car falling. 



• c Plane linage on Dial Shows Pilot, 
Position of Landing Wheels 

Glancing at a picture of his ship on its 
own instrument btjard, an airplane pilot 
can see the exact position of his landing 
gear and wing flaps* Tliis latest type of 
dial outlines the plane in white against a 




Floods may come but rarely in the can- 
yons that empty into the San Fernando 



Crossing ihm ftooded TujvttSa cttnyor\ ohoOe SuP* 
laitdf Califs, in tabit C«r' uK^I pfotftted frottt raiit 
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river below and a loirent 
of rain overhead, it is 
still snug and dry inside 
the glorified ^‘breeches 
buoy" swinging across 
from bank to bank with 
passengers. -■ 



Slate Cutting Tool 
Speeds Work 

of Roofers 

Roofing work is simpH" 
fied and speeded up by a 
new combination slate 
and asbestos shingle cut- 
ter and punch- Weighing 
five and one -half pounds, 
the tool cuts roofing slate 



Japanese txammin^ dummy airplane left ty (At Chinese tro4p 



Made of Chinese reed and mattings decoy planes to fool 
enemy air raiders were found recently when Japanese sol- 
diers captured Pen gpu airdrome, A nhwei province, China. 
The dummy aircrSt were intended to draw Japanese aerial 
bombardment away from the airport. 



Tennis Game Played on Roller Skates 
Requires Exceptional Skill 

Introduced at a we stern college , tennis on roller skates 
is the latest game. B.ostdes adding excitoment to the game 
of tennis, it calls for real skill. Players must be able to 
maintain thejr balance on Iho skates and also to hit the ball 
as they race from side to sid^ or from ba^cewrt to the net. 



and a.sbestos any length 
or width and cuts up to 
and including one-quar- 
ter inch thickness. It cuts 
round comers and right 
angleSf utilizing all pieces. 
Any carpenter or labor- 
er, using the tool, can cut 
slate on the job and place 
it on the roofs of build- 
ings under construction. 
Little experience is nec- 
essary for handling the 
cutter efficiently. It is 
made for long wear and 
service, its frame being 
malleable iron and the 
knife and punch point 
made of special selected 
■^eelj heat treated^ 



Note that the participants m tfiff frnntf ^ame are ufearifir roJIer rhateA 



cable car ready for emer- 
gency crossings w^hen 
high water hits the Big 
Tujunga canyon above 
Sunland. With a raging 



'Decoy Plane to Fool Enemy 
Is Made of Matting and Reeds 
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'^WICE as much horsepower per Arner- 
^ lean* An increase of from ten to 200 
per cent in efficiency of compression mo- 
tors with a new accuiacy of motor con- 
trol. An entirely new principle of ^^power 
in a package” which eventually may cut 
power bills to half of present levels* Com- 
plete installation of home power units for 



costs as low as five dnl- 
Tars per kilowatt capacity. 
Cheap power independ- 
ent of high lines and ex- 
pensive copper channeLs* 
These are some Amer- 
power notes of to- 
y's and tomorrow's 
headline news of the new 
mall- unit two-cycle 
Diesel engines which our 
largest manufacturer of 
automobiles now begins 
in mass production. 

This year marks the 
forty-first birthday of a 
combustion engine in- 
vented by Dr. Rudolph 
Dicsek to whose doorway 
in Muniph the mechanical 
wgrld not only a 

footpath j but a six- lane 
boulevard. This year 
brings the Diesel hot off the assembly line, 
in ho me -si ^ed units of twenty -two to 160 
hoisepowcr. Those midget Diesels are 
"little brothers” of the stream line -train 
Diesels w^hich have rolled up more than 
eight million miles of railroad service. But 
the new small Diesel is more than just an 
engine. It is a power package equipped 




FIRST successful 
DltSEL EH&iHE 



WATT’S First 
STTEAM 



HUVSPENS’ 
GUN POWDER 
ENGINE 



Tep, streamline power ear ready I!'# bt tatifered onto its trucbt. Battem, left, £t«dfn engine 6y Hero 



in IJO B.C. Center, Cu?o other ertgines. Right, Dr. Diesel's first sweessful eflfff'ne 
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advance 
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Top, gtntral otow of plant 
bvitJing Ditsol tngines far 
railroad trains. fftla-Wf first 
Ditsfl *Jiffine 



with fill accessories needed to staii: its job. In the case of the 
miniature stationary electric power plant the package in- 
cludes the engine, genera lor, fuel- supply equipment^ switch- 
board, etc. 

A million square miles of our counti'^'' are still beyond elec- 
trical service from central power pbints or high lines* At least 
one mill ion rural homes in the United Slates still do not have 
access to power lines, Povt'er rates of different sections stUl 
range more than 700 per cent from a base average price. 
Though almost 37,000 miles of additional rural power lines 
have been built or contracted for in tbc past three years, 
studies made by the government show that no powcr-Jirie 
mile w'^hich yields less than thiriy-two dollars per year in 
kilowatt income can be a profitable investment, Tliis limits 
the number of miles of copper channeLs which can be oper- 
ated under present conditions. 

Perfection of a small -unit Diesel generator suggests that 
in thousands of rural communities it may be possible to make 
electricity at home cheaper than it can be bought from power 
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lines. Also that in remote areas power companies may be 
able to establish small Diesel plants to serve from one to a 
dozen families living beyond roach of power linest hiring a 
resident farmer or workman to tend and fuel the equipment. 
Or an individual could install his power plant and, if 
local laws allow', sell power to liis neighbors. 

Thus packaged power may serve to increase the uses ot 
electrical equipment upon many thousands of farms. It may 
give birth to hundreds of new enterprises such as rosdstands, 
rural amusement centers, billboard lighlmg, outlying thea- 
teiSt parking lots, new vacation and resort projects. New 
progress in Diesel development unquestionably will take a 
still more important role in American timber industries, rail- 
roads, commercial fishing and marine shipping, as well as in 
further developing radio and electrical refrigeration. Almost 
certainly it w^ill be of great importance to continued progress 
in farming, where it wdll power more and heavier equip- 
ment, Already city buildings are being equipped with private 
Diesel -generator power plants. The famous Singer Tower 
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Strip at Ivft shows houf the ttPa^-cyde Dieset WOrhs. Note that it has One 
power impu/se for each twa of pitton. t3iogrOmf flotfAm of po^e, 

camporee with four-stroke cycte^ sAonji'n^ fh:of two^Htroke cy^rfe 

prac^uces l^iorre os /nuc/i poLLier o£ the four-stroke b«f04ie« it has two powot 
impulses instead of one. Photo topf ‘*povter rn package** Oiesel engine 
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of New York is a typical \n 
stance* 

Wider distribution and use 
of small generator units may 
have a profound efTec t upon 
our manufacturing setup. 
“Powder in a package^' gives a 
new advantage to the home 
workshop and small factory* 
For years many of our big in- 
dustries have been breaking 
into smaller working units* 
Cheap and dependable source 
of power has been the great- 
est obstacle to this decentral- 
ization. 

F, G. Shoemaker, chief en-^’ 
gineer of the Diesel engine 
division of General Motors 
tells you that a Diesel uses 
le^s fuel per horsepower ihan 
any other practical engine 
known* If two engines of the 
same size are placed side by 
side, one a Diesel and the 
other a gasoline engine, you 
notice that they look much 
alike. The first difference is 
that the gasoline engine mixes 
fuel and air before drawing 
the fuel into the cylinder* 
while in the Diesel fuel and 
air arc mixed mside the cyl- 
inder. The Diesel has no car- 
buretor. Instead it uses a fuel 
injection system to blow or 
force the fuel into the com- 
pression-heated air chambers 
just before the piston reaches 
the top of its stroke. 

(Cantipueil tq 13tA) 
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foPf tiieui of thf great Difset plant tvhinh drives one of tht railsttf i rn lS ^m P ^ Center ^ 
dratving comparts tffitiency of different engines. Bottom, nJtiT Irt/ector, its essential 
partsj ham it iniects tfl€ fuel and how spray ia forced 4Ut st high spied 
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lera Takes “Sight Test*' 
with Four'Color Wall Chart 

,2. [ iU 



by many drillerSp have reduced 
costs greatly. Instead of putting 
down a full-size hole, eight to ten 
inches in diameter, in exploratory 
work the drillers now use small 
holes, usually five or six inches 
in diameter^ costing less to drill, 
Later^ if the field shows promise, 
a full-size hole Is drilled. Last 
year, with 4,096,990 feet of dry 
holes and 765,890 feet of produc- 
ing wells drilled, costs under the 
old method ivould have been $34,~ 
OfVOpOOO, while by the new method 
they would have been only about 
half that much. 



Detachable Stool on Sander 
Makes Work Easier 

Sanding floors is a more com- 
fortable task with the latest type 
Sander, which has a detachable 
stool for the operator. The sander 
is adjustable for floor tilt and 
picks up the dust by vacuum. It 
can be detached from its floor 
mountings for hand use. A 
searchlight- type bulb throws a 
spotlight on dark corners. 



Testing the er* mith thv chart printtd ifi 

/our favors. It shows tip errors rrt photographic equipment 

Like the vision test cards in the oculist*s office, a 
wall chart has been developed for checking the 
camera’s “eye.” With it you can test your camera, 
^nlai-gcr, lenses and filters at home, and discover 
^ny errors in the use of films, filters, exposures, dc- 
-Weloping or printing. The chart is printed in four 
^olors, and so can be used to study color response, 
well as demonstrating lens aberrations, 

^ ’«epth of field, astigmatism, emulsion and 
zleveloper characteristics and checking 
^^xposure meters. it r' 



^Wildcat Drillers Get More Oil 
by Using Latest Methods 

" Modern methods of exploration and 
drilling have improved the batting aver- 
age of wildcat drillers who search for oil 
in areas far from proved producing struc- 
tures. Tivelve per cent of all wildcat wells 
drilled in the southwest last year were 
producers of oil, gas or both, Dr. Frederl c- 
H* Lahee^^eologJSt, reports. About one 
well irTTiine, drilled on geological infor- 
mation alone, was a producei' in 1937, says 
Dr. Lahec, while the chances of getting 
production from a well located on geo- 
physical evidence are better than one in 
four* Drillers who put dowm wells on a 
"hunch" location were successful only 
once in about fifteen attempts in 1937. 
New methods of exploring for oil, adopted 
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‘Death Rays 



Cfimplete sterilizatU n of the aJrj 
food and utensils wi^ a *‘death- 
ray^^ lamp is the l^cst accom- 
plishment of scientists. The proc- 
ess requires a few seconds to a 
few minutes to kill bacteria with- 
in range of the lamp, at a cost of 
about one- third that of operating 
an ordinary twenty - five - watt 
electric bulb* The ‘"death rays” 
are taken from one part of the 
ultraviolet spectrum and project- 
ed by the lamp. Extensive exper- 
iment revealed the deadly effect 
of these particular rays on mi- 
crobes. Today there are experi- 
mental installations of the lamp in 
hospitals, banks, drugstores, soda 
fountains, restaurants, dairies, 
manufacturing plants and else- 
where, Of especial interest are 
the tests which indicate that the 
amp may be the means of con- 
trolling epidemics of colds, pneu- 
monia, infantile paralysis and 
other air- home diseases, since its 
ability to destroy bacteria afloat 
in the air has been demonstrated. 
The need for a sterilizing tool of 
this nature has been nowhere so 
pressing as in surgical operating 
rooms, where air-borne bacteria 
sometimes cause post-operation 
infections. The variety of fields 
in which the lamp may be applied 
appears to be almost unlimited* 

H i>i1 
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Topf whit* tin€E in display case muj'fr location of stmriUzing 
lamps. Bottom, steps in destruction of mfinufer ontanijuti 



Spill* Proof Gas Tank for Trucks Averts Fire in Crash 



To lessen the danger of explosion and 
fire after highway accidents, a safety gas- 
oline tank has been developed for trucks* 
Ruggedly built, wuth clectri- 
cally welded seams, it is de- 
signed to resist battering in a 
collision or rupture from in- 
ternal pressure. Gasoline can- 
not escape if the truck tips 
over, for the intake and air 
“breather’* pipes both extend 
across the tank; tipped with 
the tank cap down, the pipe 
ends are out of gasolijae; 



tipped to the other side, the tank cap is 
above the fuel; upside down, a check ball,, 

« hi the air vent prevents leakage* Tlie tank . ‘ 
T cannot be filled deeper thanv' 
the level of the breather pipe, , 
and thus there is alw'ays an air 
space providing for expansion 
of twelve to fifteen per cent. 
Explosion is prevented by a 
fusible alloy plug in the cap* 
Because of the length of the 
intake pipe, theft of gasoline is 
exceedingly di&ult. The tank 
can installe J on truck* 
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FourrCrankshaft Air Engine 

Fast \^itb,put Vibration 






ptop^lle^r in piace. Rights at thv pr'nptit^t sh^H 

b^irtg driven b>y the engine's four eraphshaft^ 



Designed with four crankshafts instead 
one, a new 180 -horsepower radial air- 
craft engine is high speed without vibra- 
tion. The crankshafts are spaced around a 
master propeller shaft and operate the 
propeller shaft by means of herriiigijone 
Cylinders of the eight-cylinder en- 
are mounted in pairs, the four sets 
at right angles to each other. Each 
piston in each pair drives one of the crank- 
shafts through a separate connecting rod. 

cylinders may be fired in various or- 
ders. Since the design virtually eliminates 
vibration, greater power output through 



terbalancing weights are 
provided on the short 
crankshafts and in addi- 
tion the inertia of each 
piston is counterbalanced 
by the opposite pistons, 
which are traveling in 
the same directions si- 
multaneously, The recip- 
rocating rod and gear 
masses serve as a flj"- 
wheel to prevent push 
and pull strains on the 
gears. Test stand runs up 
to 5,200 revolutions per 
minute have been made 
without development of 
vibrating periods. The 
greater horsepower ob- 
tained at such high en- 
gine speeds can be re- 
duced to lower propeller 
speeds by selection of the 
proper gear ratio between, the crankshafts 
and the propeller shafh One advantage of 
the straight, hollow tubular propeller shaft 
is that as many as three 500-horsepower 
units may be mounted on the samo shaft 
without building up excessive stresses, 
pi'oviding 1,500 horsepower to the pro- 
peller and at the same time eliminating 
total failure of power in case any one unit 
goes out. The straight hollow propeller 
shaft permits gunfire through it without 
synchronization with the blades, and al- 
lows installalion of a direct controllable 
pitch mechanism. The engine employs a 
simplified oiling system. 



^Increased engine speed is attained. Coun- 

Homemade Bicycle Trailer Aids Newspaper* Carriers 



Unable to cover their fourteen - 
newspaper route by bicycle 
alone, due to the w'eight of the 
'^papers, tw'o New Jerwiiv boys <^on- 
kstructed a ’bicycle trailei'. Th*^ 
^^Mpurchased two bicycle wheels on 
which the trailer body was 



mounted. The body has a capacity 
^or a large number of newspapers. 
Construction of the trailer was 
accomplished with a combination 
jig saw, Sander and lathe. The 
boys now' cover the route in one- 
ihird the time required before 
tli^ey built the handy trailer. 
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Used in Movies for Reflection Shots 




This scene frvm "Hridi*’ r/rus^rafes the n.ve p/ ^i^ paats fvr rvffcctiftn sh^ts. Nvte f/ie efunf^ of 
the rcHeclion. The carnera CttUt is shown ndtnff a boom ei^cr fAe pool 






pool btuK on the huge sound stages* get 
umisutil reflection shots. The picture 
above, made during the filming of 
dearly oullmes all reflections. ^ 

Fast Highway Striper Covers Twenty- Five Miles Daily 

Laying down twenty to twenty^ five 
miles of striping per day^ a new mechan- 
ical marker for applying the white stripe 
,to divide highway traffic lanes is in use in 
CalifnT-pj.a* It^ supplants hand-propelled 
machines covered a fraction of the 

distance in the same time. The striper ap- 
plies either a four-inch white stripe or two 
three- inch stripes, divided by one of black. 

It is specially built, a four-wheel, motor- 
less chassis, equipped with spray guns and 
a device extending well in front and Con- 
nected with the steering gear to fix the 
position of the stripe* The machine is 
pushed ahead of a truck mounting the 
compress6£ and p^t rtan^. 



Found to have a better reflecting sur- 
face than water, cnide oil is being Used in 
pools for reflection shots in movie studios* 
Camera crews, riding a ^om over an oil 



This mdfor/cjr? Striping machine coVera many 
mad daring the day j 
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BRUTE FORCE 






Topt grtat lag h^ing lifted anta (tatcar. Battarn^ 
sighting diraaUan in 
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^'^ABLE-DRIVEN hoist drums cap^iible 
of a fifty-ton straight lift, tractors in- 
stead of horses, electrically operated log 
carriages, automatic log skidders, giant 
Diesel -driven logging trucks with power- 
operated hobts. , . 

These are a few of the things which are 
changing the American lumberjack of old 
to a forest technician and which are help- 
ing to conaeiwe American timber resources. 

Paul Bunyan, legendary figure of the big 
woods, w^as pictured as a super man who 
singlehanded mow'ed down forests, scooped 
out lakes, dug river channels, and snapped 
off giant trees as if they were toothpicks. 
Today a lone woodsman can literally fell 
a forest giant and drag it to market. But 
his power is not superhuman. It is the re- 
sult of rapid and ingenious growth of me- 
chanical equipment. 

The tractoi^ is actually the basis of the 
new age of American forestry known as 
"'selective logging,” upon which timber 
now depends most heavily. 





In the folder steam and horse era of woods 
operation ‘‘universal logging” was stand- 
ard practice. This meant destruction of all 
trees. 

Besides wiping out millions of acres of 
the best forests^ universal logging showed 
other serious faults^ Its use of steam rail- 
ways with wood-burning locomotives and 
its practice of quartering great numbers 
of workmen in woods caused forest -fire 
losses to increase from a few thousand 



acres a year to a high of thirty-three mil- 
lion acres. Today modern fire -prevention 
methods^ including fire lanes, towers and 
airplane patrol have succeeded in cutting 
losses from forest fires to about half. 

This is one reason w^hy we find thgt 
healthy, protected trees are growing more 
rapidly than timber is being used. An- 
other reason is that truck and tractor log- 
ging, with modern mechanical accessories, 
has outdated the earlier practice of “clear 
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Tap, Diesel tractor hauling-, lof train on icy roaii„ Sottam^ tractor 
pulling, or **skidding/^^_^^s through Thit ftjitipmertl 

files fjant logs with ufiUSitui 
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sawmill over haafd ra^d 



cuttingly or re^ioval of all 
timbers^ 

With the efficient new 
equipment, logging opera- 
tors can now afford to go 
into a given forest area and 
take out only the particu- 
lar type of timber desired 
for a given market. The 
importance of this method 
is evident when one real- 
izes that present industrial 
demand for timber has 
grovim highly specialized. 
There are now 1,770 differ- 
ent kinds of trees in Amer- 
ican woods and more than 
100 varieties meet particu- 
lar demands in timber in- 
dustry. Our commercial 
uses for wood have in- 
creased from about 2,000 to 
more than 4,500 within the 
past ten years. 

We still have almost half 
as much timber fit for 
sawing into lumber as 
when the first Pilgrim 
chopped his first tree in 
New' England. The total 
U. S, forest acreage is stiU 
more than a fourth of the 
entire nation — actua lly 
more land for growing 
trees than for all crops, 
pastures and ranges com- 
bined. If gathered togeth- 
er our remaining forests 
would make a 225-inile- 
wude tree bell entirely 
across the continent. 

Use of our forests rep- 
resents a ten-billion -dollar 
investment of capital, jobs 
for more than a million 
men and women and a 
yearly money return half 
as great as total eai'nings 
from farms. This timber is 
our one basic resource 
ideally suited to conserva- 
tion practice, since forests 
can be replaced as they are 
used. With the practice of 
selective logging there is 
every reason to believe 
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that American forests will be more pro- 
^iinctive a century from now than they are 
today. 

The nation has Individual mills capable 
of turning out a million board feet of lurn- 
ber a day. Back of the 20,tKl0 lumber mills 



miles. In 1938 it is about 1,100 miles. In 
the Northeastern states logs must travel 
an average distance of 840 miles; to the; 
Lake states 910 miles; to Central states 
1,515 miles. From the Pacific Northwest 
to the consuming markets of the east the 



now in operation in the United States are ^ average rail haul is 2,600 miles and the 
forests equipped with more than 30^000 average water haul is 6,000. Eighty-eight 
miles of logging railroads, with thousands ^ per cent of the soft-wood timber used 
> of tractorst chutes, Illumes, dams, canals, grows on the west side of the continent, 
, tugboats, rafts^ cableways, aerial trolleys t& page isiAi 

and other log-moving 
equipment which re- 
’ quires about 200^000 
Workmen to operate. 

The new story of Amer- 
, -.lean timber is ijecomlng 
a story of transportatioii^ 

^ as well as conservation. , 

Logging used to be al-;^ 
most entii'ely a local en- " 
terprise. Now the devel-- 
opment of great timber 
areas and more special- 
ized industrial demands.,.^ 
for the difi'event woods - 
make transportation the 
number-one cost and,' 
problem in timbering^ 

Seventy years ago timber 
sources were largely lo- * 
cab By 1914 the average ’ 
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necessary was tJatcar ready far shipment. Bottomy tractor 

miles. In 1924 it was ujj'tA equipment powerful enoi^ft to hft fifty-ton load of f ijOSs JfJf g^euind 
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Lamp Gives Polarized Light 






tx; 



Palargid &iqps kgriiontal wave^, lefs veriiccil dues, 
fkrough. Only the utelyl &r feeing ligKl reaeke» 
Fhe eye. 



^opf ordinary li^ht an magaxinm pagwc^ Swltmij. using 
pafariH^ light, ^ote cfurity 

Providing illumination free from re- 
glare, a new type of lighting unit 
demonstrated, recently, It was a desk 
arranged so that light from an ordl- 
bulb was passed through a sheet of 
a transparent material, to re- 
move the light waves that cause reflected 
glare. Those waves or vibrations of light 
useful for seeing were 
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the waves ordinarily reflected as white 
specular light or glare were eliminated. 
The effect on the printed page v/as a star- 
tling clarity of detail unobscured by re- 
flections* With glare eliminated, other 
lighting problems may be solved. Inten- 
sities can be increased to desired levels 
without the otherwise proportionate in- 
crease in reflected glare frow'ned upon by 
optical authorities. The light source may 
be placed directly in front of the reader, 
thus assuring even distribution of light 
across the page without concern as to re- 
flections. While the reader has no sense 
of brightness with polarized illumination, 
much higher intensities can be maintained. 
Glares according to optical e>cperts, impairs 
the visual function because it bleaches out 
the visual purple faster than it can be re- 
generated by the human system. 

M 7 

Magnifier for Photo Enlarging^ 
Permits Sharp Focusing 

Sharply focused 
enlargements re- 
sult when the 
photographer uses 
a vest pocket 
0 u n d-g lass 
magnifier now 
available. It takes 
the guesswork out *. 

of fgcusin^on the enlarging table. Moun:[^^^ 
ed on a metaj base and angular support"; 
are a mirror, a ground glass and magnify J 
ing element. Tight from the negative is 
j|i transmitted through the enlarging lens to 
4he mirror which reflects the magnifi^K> 
"image through the glass screen. 

a i 5 tj- * 

Grass Seed Scattered by Planes 
after Fire Destroys Forest 

Forest fire devastated a vast area of 
timberJand in Coos County, Ore>, in the 
fall of 1936, but today, thanks to the air- 
plsine, sheep and cattle graze on 12(000 
acres of luxuriant grass where the' forest 
stood. Grass seed must be planted quick- 
ly over a burned area, for delay would 
give Are weed ^ chance to get started. To 
save those acres from total loss, the coun- 
ty bought an airpl^n^t equipped it with 
seed hoppers and sent it over the charred 
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acres- It carried 1^2D0 
pounds of grass seed each 
tript seeding fifteen acres 
a minute, 150 acres each 
trip. The plane saved 
time, saved cost, for the 
seeding was figured at 
twenty -one cents an acre, 
and a healthy stand of 
grass was given a start 
promptly. Rice fields in 
California are being 
seeded by plane, too, and 
airplanes are being put to 
a variety of work over 
the western stales-— hunt- 
ing coyotes, patroling 
national forests, survey- 
ing for mountain high- 
ways, mapping timber 
and mineral areas, locat- 
ing salmon schools for 
fishermen, dusting crops 
with insecticide, spread- 
ing smoke screens to pro- 
tect citrus orchards from 
frost, and feeding wild 
life during the winter. 




omhingPlane 
from CrosS'Section Drawing 
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Austrian child learns about borr^bing plape from 
drauiing shotting pilot, anif 



Sectional ch^fF'^JtEb^ing’TKe ‘^works^* of an air bomber 
are used in _^ ustr ja to teach the construction and uses of 
this type of fighting machine. The diagram shows machine 
guns mounted in the nose, and both above and below at the 
rear of the cabin. The bomb racks are seen at the center. 







Ctrjfomer visuoiix^s appearanct of motn as 
proper far throwing TiX£ 



To demonstrate patterns in linoleum 
floor coverings, a manufacturer has de- 
veloped a special projector which throws 
the designs on the floor of a tiny three- 
K^wailed room. The film is run through a 
projector housed in the top, and can show 
as many as 160 different patterns while 



\ the customer watches 
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Waste Piped from Dairy Barn 



To mak^ use of the wastetrom hffe cattle 
barn as fertilizer, a Tennessee farmer col- 






lects the waste in, a concrete reservoir ten 
feet by twenty, and five feet deep, then 
pumps it through 370 feet of two- inch pipe 
to a hilltop. From there the fertilizer 
flows on the ground or in wooden troughs 
any part of the farm it is directed. The 
of the dairy barn are regularly 
flushed clean with water, and the waste 
drains into the reservoir. A heavy mesh 
creen at the gump prevei 
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Rug Pattern on Floor of Tiny Room 




JT'OR years aviation engineers have 
^ been discussing giant airplanes of 
the future* This year thc^y have caught 
up with their prophecies and the day of 
the aerial monsters is here* 

One thing that has helped make the 
dream come true is the perfection of 
aviation cngiiies far more powerful than 
any of the past. One engine of a 1938 
four- motored airplane develops more 
power than the total horsepower of a 
tri-motored transport of ten years ago. 
Four such engines provide as much as 
6^000 horsepow’er for take’-offs, more 
power than is required by a streamline 
engine to pull twelve railroad coaches. 

These tremendous air-cooled motors, 
the latest developments of the engine 
manufacturing companies, are on the 
^^militaJ'y secret** list and are not avail- 
able to everyone, nor may they be ex- 
ported abroad* They arc twin -row ra- 
dio Is of improved design, consisting 
essentially of two radial engines, one 
placed right behind the other, and at- 
tached to a common crankshaft* They 
develop one horscpow'cr for every 
pound and a quarter of weight. 
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0>A gioftt fwittitg'* and utiAg* 9f trttfitpartf DC-4. Thm scaffolding 

tormt 4 44ft cf dry dock in ivkich the plane wo# d«t«nrt 6 lt J a 
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MONSTERS 



i^raiurng' ef interior of ConroUdated^s Version of transoceanic air finer, Sete the 

-afranpement ajri/ lu^rur^oir^ aecommodationSf very similar those of lin<^rs 



The new airplanes made possible by these 
engines actually dwarf the present giants 
of the airways. The new DC-^4^ to be 
launched soon by the . D ouglas Ai rplane ^ 
company^ was assembled like a ship, in a 
sort frf dry dock. 

The DC-4 has nearly three times the 
gross weight of the big Douglas transports 
now in service. The four-motored plane 
has a wing spread of 139 feet, Its fuselage 
is ninety -$even feet long and it stands 
twenty-fc^r feet high. It will carry forty- 
two passengers and a crew of five^ as well 
as three and a half tons of mail and ex- 
press, The plane will have a top speed of 
around 237 miles per hour^t 8,00fl f^tj a 
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cruising radius of 2,200 miles, and a ser\r- 
ice ceiling of around 23,000 feet. The plane 
weighs 05,000 pounds fully loaded and 
will be able to cross the continent with 
only one slop* Research, engineering, and 
construction costs on this first giant amount 
to one and a half million dollars, The plane 
was built at the joint order of the five lead- 
ing domestic air lines. The idea of this 
united action is to develop a standard type 
of super-transport. 

Instead of settling down on a tail wheel 
in landing, the DC-4 will land level with 
the ground with its tail remaining in the 
air. The plane uses a retractable tricycle 
type of landing gear that employs a nose 
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Top, nose of Martinis concept of transatlantic air liner. 
fa/Hp. mock-^ap of DC -4 passenger compartment 

whe^l instead o£ a tail wheel. The two 
huge main landing wheels are twenfy*si?t 
feet apart. 

Instead of a conventional tail the plane 
has triple vertical tail surfaces. The new 
arrangement allows better control ’wnth 
half the power plants not operating. The 
horizontal airfoil surface of the tail group 
is about the size of the wing of a small 
bomber* Control surfaces are so large that 
manual control by the pilot is augmented 
by hj^draulic booster pumps. Some of the 
control cables are nearly one- ha If inch in 
diameter* For the first time in a large air- 
plane, fiat flush-type rivets are used in 
fastening the outer metal skin, materially 
reducing resistance. 

To make sure their calculations provide 



the needed safety factors Douglas 
engineers performed more than 
300 major physical tests and ap- 
proximately 1,000 minor tests be- 
fore construction really started* 
Hundreds of thousands of dollars 
were spent on building up vita! 
parts of the piano and then test- 
ing them to destruction. The spe- 
cial anti -frost laminated glass for 
the cockpit windo\vs ^vas subject- 
ed to temperatures of forty de- 
grees below zero to make certain 
that it remain transparent under 
extreme conditions. 

Approximately 20,000 pieces of metal^ fit- 
tings, and sheets, exclusive of rivets, were 
used to build the plane and inspectors sta- 
tioned in the dry dock approved every part 
before it could be added to the structure. 

The lighting and other secondary powei' 
requirements are so heavy that auxiliary 
engines instead of batteries are used for 
the circuits. These air-cooled auxiliary en- 
gines drive alternators furnishing enough 
aOO-cycle 110-volt current to light a huge 
office building. They also operate vacuum 
pumps for instrument -operating vacuum, 
provide pressure for the de-icers, run a 
hydraulic pump for the autopilot, and fur- 
nish pressure for the main hydraulic sys- 
tem that operates the air flaps, landing 
gear, and the minor hydraulic units. The 
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exhaust systems o£ these engiiies 
pass into the exhaust piues of the 
propoUiJig engines^ being located 
so as to pass tii rough steam boilers 
for cabin healings making heat for 
the boilers available even when 
the plane is standing on the 
ground with the main propelling 
engines not operating. 

Inside the huge cabin various 
arrangements of comfortable 
lounge chairs^ reclining chairs, or 
sleeping berths are to be installed 
according to the desires of the 
different air lines. The different 
plans all include dressing rooms 
and a large galley under the care 
of a steward and stewardess. There 
are thirty ^two windows in the 







Top, interior of Martin plane tftowt passens*r* ot piay. Canter, model of the DC^4. Bottom, interior 
arrangement of DC-4, showing dtep. Comfortable berths for traPeling at night 





At the igft is a view vf the 
*/ d tttper- 
mrliner^. ffttet ander the 
ifdtfpf, maj^ In d<en iit proe*»# 
ef 

Orritrels, heating^ rhttrie 
iind VvntUfftifig m ySt vPtS* 
Aheifm the mdder 



main cabin space, sixteen upper 
skylightf^, and two portholes. 
Space beneath the cabin floor is 
used for baggage and express, 
providing more room than is 
available in many large sized 
trucks, Provisions are to be made 
for installing air-compressing 
gear and for sealing the cabin and 
cockpit for substratosphere flying. 

In the cockpit the pilot and co- 
pilot sit farther apart than in 
present transports, the space be- 
tween them being taken up by a 
wide control stand upon which 



are mounted all engine operating levers. 
Throttles are duplicated on each side of 
this pedestal so that it is not necessary for 
either man to reach across it. A third seat 
behind the pilots is provided for a flight 
engineer, who also has access to all engine 
controls and who thus can relieve the fly- 
ing crew of all engine operating problems. 

Four single engine fuel systems are pro- 
vided, each engine having its own 100- 
gallon tank of high octane take-off fuel 
and its own 500-gallon tank of cruising 
fueL One main selector switch on the en- 
gine pedestal changes over all tho tanks in 
one motion* In addition, supplemental by- 
pass levers make it possible to route fuel 
from any of the tanks to any of the engines. 
Engine-driven fuel pumps are supple- 
mented by hand pumps in the cockpit. To 
make certain that this large fuel- delivery 



system Is foolproof in every respect, the 
engineers conducted comprehensive tests 
with a full-scale mock-up. They even had 
to make allowances for such conditions as 
the rearward acceleration of fluid in the 
fore and aft fuel lines during take-off, 
which in some systems results in a tem- 
porary drop in fuel pressure at the car- 
buretors. 

One problem magnified by the size of 
the plane had to do with the engine con-» 
trol system arrangement. Each of the out- 
board engines is seventy feet away from 
the cockpit, yet it must respond to control 
adjustments as rapidly and easily as if it 
were only a few feet away, A combination 
of push-pull rods at each end, connected 
by cables stretching through the wing, 
was found to be the answer. In cases where 
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Making Navy’s Big Guns Calls for Precision 




Building big guns for the United States 
navy is a job calling for extreme p^ecisiQ^^| 
because one little flaw in a gun barrel 
might easily cost the lives of the gun crew 
‘on the first occasion the weapon, was fired. 
When the casting of a big gun is sufficient- 
ly coolj it is taken from the mold and 
placed in the hands of machinists. The 
barrel goes into a giant lathe and the ma^- 
‘chinists, all experts at their job, turn the 



inside and outside diameters* As the work 
progressesj measurements are taken on 
the inside with a star gauge. The finest 
precision is necessary at this point, for on 
it depends the accuracy of the gun. In ad- 
dition, experts examine the bore for ma- 
terial defects. When the gun is completed, 
a big traveling crane picks It up and trans- 
ports it to the gun park where the naval 
rifles are stored. 
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Big Shoe Built on Car Body 3 drop 

Latest in Advertising ■ J the £ 



Fast-Drying Uemant for Walls 
Sets within Two Hours 

Unusual strength is claimed for a new 
type of fast-drying gypsum cement just 
developed. Highly resistant to weathei% 
acid and mechanical wear^ it sustained 
600 to 1,200 pounds tension per square inch 
in tests, and ten times that strength in 
■bompression* Used for plastering walls 
and ceilings, this hydraulic cement can be 
controlled so that the first coat sets within 
one to two hours, making it possible to 
apply two or three coats in a day* 



Vi*w of fmnt fAoe con&fructed th^ body of aUfa. 
Th^ fAoe vieighs 1,000 jioutuis 



Metal Stand on Ironing Board 
Saves Lifting of Iron 

^^^onaide cable effort in lifting a heav 
iron repeatedly can be .saved by using 
nietal rest which Is fastened to the ironin 



Designed as a means of advertising, a 
giant shoe built on an automobile body 
tours the country. It is size EEEEEEEE- 
EEEE, and is fifteen feet four inches long, 
five feet four inches wide, five feet high. 
It weighs 1,000 poundsK Built into the shoe 
is a loudspeaker which is used for adver^ 
Using purposes. V. 



'Tountain Pen” Pressure OUer 
Ejects a Tiny Drop of Oil ^ 

^'Nosing^^ into out-of-the-way place? 
that are hard for the ordinary oilcan tb, 
reach, a ‘'hyintain oiler ejects a tiny 



Asbestos the metal pan provider renting p/acP 

tor I'fAn ^hi^U sUdes an uji^Aouf hetT\g fitted 



^ard, its edge flush to the board so thatV 
the iron slides on it easily. The rest, just'^ 
put on the market, is lined with asbestoa^^;? 
to prevent scorching the board cover, < 



CFour parts of molasses, two of slakeu 
lime, and one of charcoal powder is the, 
recipe for a road surface that sets in four 
hours, ready for traffiejn twenty- fourj 



When point of '"'fdunit'ain pen*' oil can Vt^Te^iedi 
ft drop of mI is /ust where it if iidntod 
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Making Baseballs and Bats Is Big Business 




i>.7[, iirtff riih' 

^lt corf o f at 

/ir5[ >eim uj*cm 

if. ni^hfr >^t«chiTic tidied- 
iiiji; >LI^H an lu'i> ctirtt 
at tJi£' jmnei; tim^. 

Jn>iTS fff >orn un: fuel on 
ihfUK ccu'c itcf ore horst,'- 
hiJ^ I'll I ^ * 



SeML’f Atncficfl"* 
fMot'idi^a an jnfontf ^cpt 
mar*; pt-DfiJ*.- fFhtn 
iht- r^af duiinond indn^ 
trv fliaC fiiftj fcifcis on 
miJacTy"* /ensiTii ntnn.1f- 
/nn Ml ■TL)' JitLH'biilJs (iiid 
hiiEii fn* [hi- jfamr is hig. 

Ftiiain^is 



Cm ( i-T'. lt-7^- Wt'‘T' «/ \6im is iiunniJ on rhy j"[ |\ 
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T* Compass on Handlebar Post 
Adds Fun to 



s^tne percentage when exposed to the 
mercury twice as long. Film hypersensi- 
^Uzed before and after use in the camera 
j^ow-ed increases from 125 to 150 per cent. 
V When the mercury discolors from oxida- 
^ tion a new capsule can be inserted. 
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I Tool Beads Tubing to Provide 
' a Tighter Connection 

To provide tight- / 

^ er connection of ^ . jJJL 

tubing, a neiA' tool 
wedges a bead on 
X the tubing. Th^V^ 

^ bead prevents thi^!^ JS| j 3 i^ ^ 
-!^ubmg from pu]l^S^H^^B|^B|BjCL 
out at its con-^ 

^ nection. The dc-l^. 

^vice accommo-^^ 

dates one- quarter^ VbBPV 

five- sixteen . " jF 

^and three-eighths 4 f ; 

‘inch tubing. L 



Compassj a/tQwn in circlE^ is mounted rn etreom^rnO 
Aouaijtff on ppst alfaefted to fticycle hondimbart 



*'Wigglebug” Rocks Car to Save 
Time in Lubrication 

Time may be saved in lubricating the 
automobile if a new “wigglehug” is used 
for rocking and shaking the car to get 
grease into frozen or dry bearings and 
springs. The device moke& contact with 



Watching a compass brings extra fun on 
a bicycle ride. A compass designed espe- 
cially for bikes is being offered, housed in 
a streamline mounting at the top of a 
post that clamps over the handlebar. 





Oil Leak Detector Shows Bearings’ Condition 

* 
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tiija viears ttf 
tirt de t ect ftT. 

Upffvr detector 

in U9«p ffttalyiins 
bernf' taktn 
motor to con- 

dition of &rorrn4's 







Bearings may be tested quickly for wear 
without tearing down the engine by using 
a new oil leak detectocp Compact, light- 
weight and portable^ it works with scien*- 
tific accuracy and uniformity in tests of 
full- pressure lubrication systems. The 
detector consists of a small tank, equipped 
with the necessary gauges^ and a conven- 



tionSf one to the air line and the other to# 
the engine. After the oil pan is dropped, the 
detector is hooked up and with controlled 
air pressure^ oil of the correct viscosity 
nnccnrl mfn +Vio DnoriTiQ undci' maintained 
pressure to all beat* 

ana on lines. The tank is fitted with a 
pressure control valve which maintains 
twenty-five pound air pressure, regardless 
of air pressure at the air line. It also has 
suitable means for keeping oil and a^»* =j=*n_ 
arate, so that oil viscosity is correct 
the oil does not become a foam. A screen 
assures passage of oniy clean oil into the 
engine. Used in the automobile owner*s 
presence] the device will show w'hether 
new bearings are needed and whether all 
oil lines and headers into the engine are 
functioning properly. 
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lent oil filter top, with two hose corniec- functioning properly. 

Humane Muzzle for Dog Permits Animal to Eat and Drint^ 





While a new type of mu^tzle makes the 
most vicious dog harmless, it does not pre- 
vent him ^ from eating ordinary food nor 
drinking. Known as the humane mu^^tle, 
^ it is made of a rustproof plastic material 
and consists of a ring that fits over the 
dog’s nose and a small rod that goes 
through the mouth, back of the eye teeth. 
The ring prevents the dog from opening 
^his mouth far enough to lot the rod slip 
out* The muzzle is fastened with a sm^, 



li ght we igh|^adloc^ 



of fh« Airmnne muzsit. Loft, o9 muxxle 
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tricity from a power com- 
pany than to make it 
yourself, it is no longer 
necessary to wait; for the 
coming of the high lines 
to get it. About 8tX},000 
rural homes today enjoy 
some sort of homemade 
current produced by 
plants ranging all the way 
from little wind chargers 
selling for less than $50 
up to big 5^000-watt sys- 
tems which supply all the 
current needed for a home 
and make enough extra 
to light the barn and oth- 
er outbuildings and run a 
lot of stationary farm 
machinery besides- 

If you canH hook up to 
a high line, there is just 
one way to get electric 
light and power. That is 
to make it yourself. In 
making your own iwceJ 
you have a choice or 



A BOUT one-third of America’s 31,000,- 
j ^ 000 homes still are unconnected to 
f electric power lines. Of almost 10,000,000 

J homes without central station service, 

f * . about half are on farms. 

, Thousands of these rural homes will 
^ ^ never enjoy the blessings of electricity if 

^ * they wait for the high lines to bring it be- 
^ cause they are in areas so sparsely popu- 
• lated that power lines cannot be made to 
pay for themselves. Even where the high 
lines reach out into the country, the out- 
4f if* look for wholesale rural electrification has 
Jr , ^ not been encouraging. During the three 
years ending with 1936, it is estimated that 
^ ^ less than 400,000 farm homes were hitched 
' * to the electric lines, bringing the total 

“J* to U28,000. 

While it usually costs less to buy clccr 



Wind cfroTfcr, mhich runs radio flnrf fiVA tif 
Belaufi jrttafi satoiint-^ngiiiB evnanMar 
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wind- driven outfit, qf coursie, is that the 
amount of power is dependent on the 
amount of wind* In sections of the coun- 
try w'here the wdnd averages ten miles an 
hour or moi'e, air-driven electric plants 
usUciliy are quite aatisfEicttiry, 

For less than $100, a six-volt wind 
charger, a battery and the necessary ma- 
terials ftjr wiring can he obtained. Such 
an outfit should run a radio and a few 
small lights and perhaps turn an electric 
fan of the automobile type. For a lUtle 
extra, it can operate an intercormnimical- 
ing system between house and bam atid a 
loudspeaker in the latter building, 

A thii'ty -two “ volt air-driven electric 
plants including generator, batteries and 



Eltctricity can milkf hoist hay^ pump loatcr, do the 
WOthingf supply light and ice and do scores of other 

farm tasks if it utere generally aPailiAle ^ ^ 
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three systems* You can use a wind 
charger and let tlie wind do it for 
you, you can run a generator 
with an engine w^hich uses gaso- 
line or kerosene as fuel, or you can 
employ a small Diesel plant for 
the same purpose. 

Like everything else, the amount 
of power you gel depends to a 
great extent on how much you 
spend foi' a power plant The 
larger the plant, the greater its 
capacity* An Oklahoma farmer, 
fur example, enjoys a few^ of the 
advantages of electricity with the 
aid of a wind charger coslitig less 
than S50* The outfit is intended to 
keep his radio batteries charged, 
but he has enough extra juico to 
run two lights, one in the kitchen 
and one in the living room. 

The great advantage of the wind 
charger is that it offers current at 
low operating cost, since the wind 
is free. The disadvantage of a 




POrC'L'Xlt MECHA'NiC^S 







mi 



wiringi, may cost sev- 
eral times as much, but 
it will supply an aver- 
age home with all the 
current needed except 
for cooking or water 
heating. Such a plant 
not only takes care of 
the lighting and runs 
the electric household 
appliances on one Illi- 
nois farm, but also 
supplies power to run 
a washer, a refrigera- 
tor, an iron, a chum* 
an emery wheel, a 
forge blower, a solder- 
ing iron, a band saw, a rip saw, a planing mill, 
an air compressor, a rotary pump and a car 
battery charge 

For those who want to be independent of 
the wind and who desire a plant which may 
be operated continuously at or near its full 
capacity, a generator driven by an engine 
burning gasoline, kerosene or perhaps fuel 
oil meets all requirements. Engines are now 
produced which will run 4,000 or 5,01X) hours 
without much attention, and the cost of oper- 
ating some of them is estimated at less than 
five cents per kilowatt-hour. With the muf- 
fler buried in a barrel of stones or otherwise 
sound- insulated, the engine makes little noise. 

* I - . H j > I ^ 



Such a charger developing up 
to 100 watts at six volts may cost 
about £35 and will run eight or 
ien lights and charge the radio 
batteries. For around $60 a charg- 
er which develops 200 watts at six 
volts can be obtained. This outfit 
will take care of the radio and run 
the lights in a small home. A six- 
volt charger also is combined with 
a gasoline-powered washing ma- 
chine, permitting battery charging 
while the family washing is being 
done. The system also can be run 
continuously, if desired, 

A 400- watt system supplies all 
the lights needed for a small home 
and will also take care of the or- 
dinary household appliances 
which are operated intermittent- 
ly, For a medium size home, an 
800-watt plant will furnish light 
and power for most 
ordinary purposes* For 
larger places, a 1,500- 
walt plant or even a 
3, 000-watt one may he 
needed to electrify the 
home and also provide 
enough power for 
pumping water, rim- 
ning a heating plant 
and perhaps operating 
some stationary farm 
machinery. 

By using a 110-volt 
system ranging from 
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Wind fharstf"* top, u^AfCA rtm« radio and small 
iiithtM. Center f battery and engine belted to nto- 
for generator, jffoffcini, rural eieetri^eation r* 
muoA further advoneed in tome foreign rdvnfriOs 
fAan in the United States 









Science Probes Secrets of Stradivaruis/! 



For two hundred years violin makorE 
have tried to match the beauty of tone and 
form wrought by Antonio Stradivari, the 
Italian craftsTnaHj in his violins. Chemists 
have tested the old violins to learn wheth^ 
er the wood had been subjected to some 
treatment, and have even analyzed the 
veneer, without uncovering any secrets. 






But today the vioITh makers by applying 
mathematics and precision measurements 
to the task are producing instruments that 
really rival the famed Stradivari us. The 
violin is first laid out on the drawing 
board, foliowring mathematical calculations 
carefully derived from the original. These 
calculations take in not only the contours 
but the thickness of the 
wood; delicate instru- 
ments are used to record 
the strength and measure 
the curves of both top 
and bottom, precise to a 
fraction of a millimeter. 
It is believed now^ that 
the success of the ancient 
craftsmen depended on 
their e>:act calculalioivi 
before actual manufac- 
ture of the instrument, 
and this is the met ho 
followed by the master 
violin makers of today. 
The result of ih is 
is the pi’oduetion of in- 
struments so beautiful in 
form and tone that some 
critics cannot distinguish 
the new violins from those 
made bv the old master. 






rwatfttf! tfit farTltd Stradwariilt insirtimtntt ar« mad'c today by laying plana on dtauu'ng b-aard^ 
abcutf with matbemattcot pr^eistan. Beiowt dtiicate ^nttr aments fneasure t/iicJrnest and cd#i(oiir£ of wood 
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Camera Helps Builder Project Future Road 




I'a' fAe 

^rapJifc wjffi 

ufhich the highway 
engineer tees his 
pro/ert. Photograph- 
ing the locale ai I'OJift 
or bridge rn partO- 
romoi he lays ojXt 
his pertptctioe draw- 
ing ^ sApwn at right f 
photographs the 
Rnithed picture 



War Tanks Found Ineffective Against Trained Troops 



One of the problems of the highway 
builder, that of fitting the road into its en- 
vironment, is being solved with the aid of 
the camera. Photographs are made of the 
route of the projected street or road, the 
planner sketches on the photograph his 
idea of the completed highway, in per- 
spective, and then the plan can be visual- 
ized and criticized before construction 
begins. For example, one project called 
for a highw'ay cutting through woods and 
across valleys. Panoramic photographs 
were made, enlarged and fitted together; 
bridges were painted over the photograph 
and the composite picture itself was pho- 
tographed. The result was a picture de- 
ceptively like the firushed work. 



In the opinion of Lieut. Col. 
Qai^evari, Italian writer on miliFary sub- 
jecLs^iiT’the '7oumal,~^rmy Ordnance/* 
war tanks are ineffective against trained 
troops. Tanks scored their success against 
the Germans in the world war, the writer 
holds, because German manpower had 
been depleted badly and what was left 
^ was of inferior quality and shaken in mo- 
rale. But in the Spanish civil war, the 
^ tanks have been getting the worst of the 
argument since the government militia 
learned the business of fighting. Light 
tanks, that can make speed and get into 
places^ are mere traveling tinpots, easily 



subject to fatal puncture by heavy ma- 
chine guns firing armor -piercing ammu- 
nition, according to the writer. Heavy 
tanks have to keep moving, for as soon as 
a tank stops, field guns find it promptly 
and end its career* Even while the big 
tanks are under way, they can be put out 
of action by thirty-seven millimeter guns 
and even by new anti-tank guns of about 
half that caliber. Furthermore, a moving 
heavy tank is of little effectiveness, except 
as a flame thrower, because it shakes and 
lurches so much that its machine guns and 
light cannon lose most of their ammuni- 
tion in either air or earth. Infanti^y have 
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learned that at close range a 
heavy tank need not be feared, the 
writer points out^ and in Spain 
the goi-'ernment troops have found 
they can ruin them either by ex- 
ploding grenades in their tractor 
treads, or by pouring gasoline on 
them and igniting it* 



Landing Lights in Cockpit 
Guide Pilot through Fog 

Three bright dots shining in the 
cockpit of the plane are the fog- 
piercing “eyes^^ of a blind landing 
systenri now being developed* It 
makes use of ultra-short radio 
waves, a cathode-ray tube and 
the planers "artiftcial horizon’’ to 
reproduce before the pilot's eyes 
the equivalent of landing lights 
on the hidden airport. Inside the 
cathode-ray tube, three electron 
"guns” shoot electrons and pro- 
duce throe light spots on the 
lube's fluorescent screen. When 
the dots are lined up horizontally,' 
the pilot knows he is on the right 
glide path to the field. If he is off 
course, the dots move in the di- 
rection the plane has veered, up, 
down, to right or left. Four an- 
tennas fed by one radio transmit- 
ter send out the signals which, in 
conjunction with the artificial 
horizon, aim the electron guns 
and thus show the pilot his posi- 
tion with relation to the proper 
landing course* 
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Mule Put to l^ed in 



Firemen Enter Blazing Ship 
^ yi .Asbestos Suits and Masks 
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Carryxngr th^ir outn ittipply find protected from /fre, 

m€Jt are eijtiipped to attach dames in heart of blaiiirtg UfteF 

Ready for the peril of lire at sea, the fire fighters 
aboard a North German Lloyd liner ar e j provided 
with overall asbestos^uTts and helmetsT^They also 
carry electrical Equipment, and wear oxygen masks 
to aid them in penetrating the smoke-filled interior 
of the ship in case fire breaks out. 



Hospital’ td 



here is a 
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“hospital” for mules^ 
on the farm of a gtock raiser near Har-^ 
rington. Wash* Until the hospital was in-' 
stalled the farmer lost several baby mules 
each year due to broken legs and other 
injuries when trampled. Now, after a vet-# 
erinary sets the bi oken limb, the disabled, 
baby mule is allDwud to rest on one of the 
three old beds set aside for the hospital. 



injvred baby mule rests on bed xn farm “hoepitat" 
while its broken left mends 



C Freight trains in the United States trav- 
eled an average of 386.4 miles a day in the 
fupst half qj£ 1937, a new record* 
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acuum Hose Sucks Waste 
%Jj0[to Refuse Truck . . 



show a change in the streamline flow 
around a wing and considerable increase 
in resistance to the moving body when it 
ipfjroaches the velocity of sounds about 
760 miles per hour^ and propeller efficien- 
cy diminishes above 500 miles per hour. 
The very near future^ Mr. Sikorsky feels^ 
will see a practical test of high-altitude 
air-line operation, with passengers riding 
above the WeatheJr in supercharged cabins 
at 300 miles an hour or faster. But he 
points out that a plane capable of flying at 
fifty miles an hour at sea level would have 
to fly 500 miles an hour at 100,000 feet al* 
titude to stay aloft because of the differ- 
ence in air density. Such a speed is too 
high for efficient operation of wings and 
propeller. Flight above 75,000 feet and 500 
miles an hour therefore awaits develop- 
ment of a new method of propulsion and a 
new source of energy with more power per 
weight. Mr. Sikorsky predicts for the im- 
mediate future 100-ton flying boats cross- 
ing the Atlantic in twenty hours, and an* 
ticipates that these ships will be too vast 
for manual control by the pilot and rnust 
have mechanically operated controls. 



Driver dips tightWmiaht het* iflfo refuse can and 
uirm Bucks garbag* into airtight container on frUicfa 

i ' Clean, fast collection of garbage and 
* refuse is provided by a vacuum truck that 
sucks the waste materials through a flex- 
ible, wire -reinforced rubber hose into a 
■ ' pressure -tight compartment. The tremen- 
dous volume of air created by the centrif- 
ugal exhaust aerates the garbage can and 
leaves it clean. 



Special Soap in Motor Sprayer 
Cleans Off Dirt and Oil 

Dirty motor or chassis can be cleaned 
easily with a hand -pump sprayer now on 
the market, A special soap, soluble in wa- 
ter or kerosene, is used in the sprayer to 
take the *'cling*’ out of oil, grease and dirt. 
The solution, with the accumulated dirt, is 
removed by water pressure. 



Plane Burning Liquid Hydrogen 
CoulcT Cincle Earth^on-Stop 

Wnen somt^mvenror develops a safe, 
^onomical meihod of producing and han- 
liquid hydrogen, he will probably 
(revolutionize air transport, ^or Sikorsky, 
airm:alt e ng meeF i.-says ThaTan aii-plane us- 
ing liquid hydrogen coifld circuninavi^ate 
earth along the equator in a non-stop 
pight without refueling. Barring such rev- 
olutionary developments as that, however, 
^r. Sikorsky believes the aircraft of the 
tfuture will find a practical limit of 500 to 
fQO miles per hour and a top altitude of 
ffSjOOO to 90,000 feet. Air speed records 
^ve advanced from forty -seven miles an 
|iour in 1909 to 162 in 1919, 357 in 1929 and 
!^40.62 in 1938, and predictions of 1,000- mile 
Speeds in the next generation have been 
made. Mr. Sikorsky, however, doubts that 
this speed will be reached. Experiments 
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Midget Radio Planes Test Gunners^ Accuracy 
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Midgirt plarjts contrtrit^d ra^ 
din rrre hntnsc rtt*d m arlrt>f (or- 
gvt practice. Movie comer at 
mounted on 

reifittmr Hits and mistOt of 
dummy shells pour through the 
anti-afreraft Wiap&ns 



Befour, gun crew ready to *^firO** 
at radio plane.. Heretofore^ tar- 
gets UTfre tow^d by fuli-sizm 
planes at several hundred doi^ 
lars per /lour. Insetf eamoa- 
Haged gua 



Topf left, photo showing a 
direct *"hit.**^ The film is 
thirty-fitio miltimeter^ Any- 
thing ir* (tie Circle « a direct 
hit* Kighit explaining haw 
the plant is controlled by 
ground transmitter. Cenfer, 
leftt range finder with which 
the midget plane is sighted 
nfid its range established 
for the gunners. Confer, 
right, ground transmitter 
and controls for manipulat- 
ing the plane in the air* 
The liltl^-shmSf built by 

Regina ld Jujiy y j iifn J~TPgpl 

M^An'tfi'er I a tap speed 

of seventy miles per hour 
and a ceilingJ of fffOOO feet 
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PHANTOM FLEET 




By H. W, Magee 



PART H 



IJEHIND all the road 
testing of new psirts 
and new cars is the great- 
est automobile ^'proving 
ground"* of all^the hib- 
oiatoiy. 

Without it* frequent 
changes and improve- 
ments in design would be 
all but impossible be- 
cause an accelerated lab- 
oratory test quickly re- 
veals facts which could be obtained only 
after months of road testing. In addition, 
many tests which can be conducted quick- 
ly in a laboratory could not be performed 
at all on the road. 

Every new automotive development 
must survive a laboratory beating, but new 
devices are not the only graduates of this 
proving ground. Through this chamber of 
horrors for cars eventually pass most of 
the 35j000 individual pieces which go into 
some modern cars. 

The many kinds of steel and other ma- 
terials are checked hero^ and there are also 
constant breakdown and endurance tests 
for experimental parts and for -parts in 

' ■} ^ ^ 
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Chryirttf tftf danting an th^ Belgian ro/l. arn lights which approx- 

imate bright SEinfiffif Jtcfif fading qualities af upboisttry 



equipped to test the performance of any- 
thing from a carburetor to a complete car, 
A walk through this laboratory shows 
every part of an automobile undergoing 
some form of punishment. 

Perhaps the most spectacular test appa- 
ratus is the Belgian roll, a shimmy ma- 
chine which shakes a car like a terrier 
might shake a rat. It consists of motor- 
driven rollers which impart a jolting im- 
pact to the car resting on them and was 
developed years ago to test cars which 
seemed to fall apart when pounded over 
the stone blocks of Belgium*s roads. When 
running at full speed, the rollers shake 
the car until it dances an4* Ih a few hours, 
* C* i "hI 



production. To keep 
ahead of the times, such 
a laboratory must be re- 
built and completely 
changed almost from day 
to day in order to offer 
new or moro severe forms 
of torture for car parts. 
Nothing ia too small, 
nothing too large for the 
mechanical laboratory to 
tackle. The one at the 
Chrysler Engineeri ng 
building, for example, is 
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give it more jolting, bumping, 
bouncing and vibration than it 
Would receive in thousands of 
miles of driving over the rough- 
est roads. 

Bolts, nuts, screws, license plate 
holders, bumpers and even doors 
used to rain from cars like hail 
after they had been in the grip of 
the roll for a short time. But cars 
arc built better today. A modern 
automobile will waltz and shimmy 
for hours and, after tightening, be 
1‘cady for more torture. 

The engines on the test blocks 
receive the same punishment 
which complete cars get on the 
Belgian roll, In the bedlam of the 
motor test room, engines are run- 
ning at full throttle, thejr exhaust mani- 
folds glowing red. In twenty hours on the 
block an engine is given the equivalent of 
IjSOO miles of travel at ninety miles an 
hour — without a stop. That^s like running 
three or four Indianapolis races. 

Here modern aids of science help expose 
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PHoUtei cijurtifsy Chrysli. T C&ri>o rrtlion 

^rtu«r, sivins some experfmenfoi parts j 

Belowt driver trading thetmamcter tvhrch givet 
t-urr af air outstdr ’*-} 
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the innermost secrets of cars and parts. 
Cathode-ray tubes, similar to those used 
in television receivers, magnify vibration 
in crankshafts, drive shafts and transmis- 
sion parts 10,000 times, enabling engineers 
to see and study the vibration and elimi- 
nate the causes of the trouble. 
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Afacihfne uihich ttrts 
durabitity of gasotin^ 

Unea^ 4lb^^ve^. Right, min- 
iaitttt sandutarmt above, 
which tritti cffieiency of 

tit red below 

And the same 
spectrograph which 
enables astrono- 
mers to probe mil- 
lions of miles into 
the sky and tell 
what stars are made 
of also tells engi- 
neers in the labora- 
tory what metals 
are made of. The 
spectrum of a pis- 
ton heated to mcan- 
descence reveals the 
elements w^hich 
compose the metal. 

Thcre^s no guess- 
work any more about metal structure in 
your automobile. 

In an oversize refrigerator big enough 
to accommodate an automobile a test crew 
is “doin^ a stretch in Siberia.” Drc.ssed in 
fur-lined suits* these men are checking the 
starting characteristics of motors in cold 
weather. The th(&rmometer registers forty 
degrees below zero but the engines seem 
to be standing the Arctic weather better 
than the testers. 

On a full size dynamometer other engi- 
neers are giving a full size car the third 
degree, forcing it to disclose the exact 
number of "horses” hidden under its glis- 
tening hood. Neai by is a carburetor test 



stand where these units 
are being checked to de- 
termine the most efficient 
type and the most eco- 
nomical fuel mixture. 
Here the volume* motion* 
temperature and humid- 
ity of the air are under 
perfect control, some- 
thing impossible in a road 
test. 

Like physicians con- 
ducting a metabolism test 
on a patient* two 
engineers are mak- 
ing each cylinder of 
an engine “exhale” 
through an exhaust 
analyzer which is so 
sensitive that it de- 
tects one part of un^ 
used fuel in a mil- 
lion parts of waste 
gas — another ex- 
periment designed 
to save you fuel. 

Here a man 
checks the balance 
of a propeller shaft 
with his ears — ' 
something no test 
driver could do 
with ears or any- 
thing else. The sup- 
port at each end of 
the shaft is pivoted 



Cheebitxg turfaCt coroting of Plymouth head- 

lamp. Siltfer Iff ttfipptd off, prteifiitattd and uftightd 
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propeller sfuilt butance, top. Ceiittr, 
chirit uifiich ilexes hydraulic &raf[« hose. 

cathode^ray tube aids I'n eng ine tests 
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a tie rod Operates, a quick way to fmd out 
just how efficient is the tie-^rod seal. Near 
by a forty-^mile gale of fuller’s earth tests 
shock-absorber seals in similar fashion. 

A hundred“pound hammer bangs mer- 
rily away on a rubber bumper block 
mounted on a little anvil while a counter 
records each bang and the endurance of a 
new type of exhaust pipe hanger is being 
tested by a rod which strikes the pipe at 
regular intervals, causing the hanger to 
flex just as it will when the driver hits a 
bump. 

One machine clatters away jiggling gas- 
oline lines until they fail, another is flex- 
ing brake hose to determine its endurance 
and a third is testing the expansion of the 
brake hose under pressures as high as 
1,500 pounds per square inch. Here are 
armored chambers where propeller shafts 
and fly wheels can be revolved at speeds 
so high they explode and here are twin 
dynamometers to determine friction loss in 
transmissions. Right next door is a set-up 
where clutch spin is being investigated. 

Fan belts are tested by running them 
under load. Belts which used to fail after 
twelve or fifteen hours now stand up ior 
300 hours on the same machinej due to 
better construction. Soon a new apparatus 
must be built to give the belts an endur- 
ance test in a shorter period because hours 
count in the laboratory. The efficiency of 
various types of oil filters is tested by 
pumping oil through each and adding care- 
fully mEasured amounts of sludge at reg- 

(Coiht^Autd to jiftce 14SA> 



zontal plane by calibrated 
coil Springs. The shaft is 
rotated at various speeds 
and the spring load is 
adjusted to equal the 
out^of- balance force of 
the shaft. This allows the 
supports to move away 
and break an electrical 
contact. A click in his 
headphones tells the test 
man when this occurs, or 
he can watch neon lights. 

In a box with a glass 
front a miniature sand- 
storm rages as the end of 
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Prism and Lens Weave Weird Light Patterns 








How man can twist and bend light into 
a myriad shapes and patterns to fulfill his 
purpose or his whim is shown by a light- 
control demonstration of the General Elec- 
tric Institute at Neia Par k, Cleveland. 

LtgiVt T^eaMs projected across a ver- 
tical white mat and then, by means of 
prisms and lenses^ mirrors and various 
curved reflectors, the beams are scattered 
into fantastic fingers of light, focused into 
parallel lines or pyramids, and woven into 
weird patterns of high -light and shadow. 

One Accident in 2,000,000 Miles on Air Lines of U.S.A. 



t^ft a General 

demenstrafor at Nela 
Park, in Cleuelandt 
is bending light 
beams across o white 
mat with o ient. The 
deinonsttution thaws 
ihe infinite passibili- 
ties of light ccnlTof 
irnses, pfismst 
mirrors and i^arious 
CttrVKfi rfHectofE^ 
Below are a few of 
the f a nt ORtic pat- 
terns that can be 
WaPen with these 
simple iRfftrumejitr 









There were seventeen accidents in 34,- 
923,731 miles of flight on the scheduled air 
lines within the United States during the 
last half of 1937- — one accident in every 
2,054,337 miles. Only lw*o resulted in 



four of them fataL Nineteen passengers 
lost their lives in the last six months of 
193G, and eighteen in the final half of 1937; 
since the domestic air lines rolled up 272,- 
086,961 passenger miles in the latter period 
there was one passenger death every 



deaths, however. In the same period of 
1936 there had been twenty-six accid^ts, 15,115,942 passenger miles. Including the 

•Ttulv-^v B S’. ^ 



I ^ 



863 










» ' ' ir v 

. > ti ,.: ^ 

foreign extensions of American 
air lines, twenty -nine passengers, 
three pilots, three co-pilots and 
two crew m embers died In the 
three fatal crashes from July to 
December last year. Weather was 
the leading cause of air-line mitf-?f 
haps, receiving the blame for 25,45 
per cent of the accidents on do- 
mestic and foreign extensions; 
personnel errors were the cause 
of 24.54 per cent, airplane failure 
22.73 per cent, airport and terrain 
15.91 per'centj‘j>th&? pauses 9.09 

per cent and undetermined, 2.28 

Lowh V oltage Drill Is Run 
by Automobile Battery 

' TV' ^ t 

Taking its power ffi’cm an auto- 
mobile or truck battery, a low- 
voltage drill and grinder makes 
'itself useful far from the poiver 
dine on farm, highway and field. 
-It operates on six to twelve volts, 
and its speed, regulated merely 
by the pressure applied, can be 
high enough for grinding or drill- 
ing wood or slow enough for bor- 
ing large holes in iron. The chuck * 
takes up to a half-inch drilb It " 
diag no gears* 
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Less Grainy Film Is Sought 

with “Probability Machine” 



Photoeteciric divide with ti^ieh turo Calif ornta scientists -Mfe 
trying discot^^r fneosm^ itf rtdtieinfi^ graininess of ^fm 



Z.inemen, farttteeSf moehinifts Can mark faf from pouter tine 



Two scientists at_ Ca l if nrrii a Tny^itul.e of Teg] 
ogy were asked to see what they could do about 
^educing the graininess of motion -picture film. 
The ^^probability machine*’ they built for that pur- 
pose J;urned out to be a versatile instrument; not 
^ only does it aid in the study of 

film grain, but it can be used in 
bacteria tests, or in the statistical 
field to smooth out the curves of 
a sharply fluctuating graph. Film 
grain consists of liny particles of 
silver, which under the micro- 
scope are shown to be grouped in 
spots. The California scientists 
are trying to learn why. They pass 
a small section of movie film slow- 
ly under the microscope of their 
machine; light passing through 
film and microscope is reflected to 
a photoelectric cell whose fluctu- 
ations of light are photographed (T 
on movie film. The movie ia then 
put on a slitted drum in the inte- 
grator, and light passed through 
the slit reaches another photoelec- 
tric cell. As the cell moves across 
the film, the light beam falls on a 
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oil orcffipfruel. The fusee* ha^ a head so 
fitted that it may be removed. When 
scratched against an inner head, it ignites 
the fusee, which thro\™ into the fur- 
nace. The match is regarded as an im- 
provement over the lighting of oily waste. 
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Small Capacity Home Humidifier 
Operates Automatically 

With a capacity of one and one-half 
pints per hour, a small-size humidifying 
unit now on the h^ many adapta- 
tions in industriatljpT 

and domestic' ^ ^ ^ ' 

fields. The unit, 

which operates wl ^ 

automatically, can ■ ^ 
he tapped into the 

regular supply or J 

storage tank, ellm- J 

Lnating the neces- 
sity for installing | 

equipment to ban-* [ 

die the water. 

Mounted inside a spun- copper bowl, which’ 
forms the housing, is a waterproof niot^t 
which drives a mechanism to break water' 
in the bowl into a fine mist and mixes 
for delivery into the air. 



^ith m> inttrferenct tn froni of tt, proptiter driven 
/Itxfbh shaft abtamt fuft rn water 



Transparent Plastic Oilcan v, 
U . Shows Contents at a Glance 

Contents of an oilcan, both as to quarw 
:ity and grade, can be seen at a glance in 
he transparent can just developed. It ist 
nade of an unbreakable plastic material 
jind has a copper-plated flexible bottom 
hat will no^ leak. * 



Higher propeller efliciency is claimed 
for an outboard motor that delivers power 
through a flexible drive shaft. This not 
only eliminates the underwater gear box, 
but it lowers the disturbance of water in 
front of the blades and thus enhances their 
efficiency. The two-cycle engine is air- 
cooled, weighs only twelve and one -half 
pounds and develops two horsepower at 
3,400 revolutions per minute. A racing 
model of similar type develops eight horse ^ 
power and weighs twenty pounds. 



Long-'Burning Super’^Match 
' Starts Fire Ea s ily 

For starting fires in locomotives, fur- 
naces and similar places, a special fusee, 
similar to those used on railroads for sig^i 
naling, has been developed. The match 
burns for two and one-half minutes with 
an intense stifficientLir long tp ignite 



Grade and ifuaniity of oH art always oisibh UfAert 
the new transparent plasiie di^fdn it used ^ 












i 



VPO 



4 *• ft ^ 

VAR 'mechanics 



865 



Flying Fortresses Set Record on Long Journey 




Rights UftW frmn btneeth 
to<tring army plan*. Note 

thr fovT anginam which 

drive th* giant craft 
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Bike Turned into Motorcycle by Heavy Fork and Engine 



Six U. S. army *‘flying 
fortres^Gs” recently set 
an unofficial world rec- 
ord for combined speed 
and range of flight in the 
large airplane class on a 
one-stop trip from Mi ami + 
Fla., to Buenos Aires, 
Argentina, The mass 
flight, longest and most 
dramatic ever undertak- 
en by the army air corps, 
covered a distance of 
5,260 miles. It required 
twenty-seven hours fifty 
minutes flying time and 
thirty -four hours fifteen 
minutes elapsed time, in- 
cluding a six and one- 
half hour stop at Lima, 
Peru, Average speed for 
the trip was 189 miles per 
hour. Average speed on 
the 2 ,565 -mile hop from 
Lima over the lowering 
Andes to Buenos Aires 
was 209.5 miles per hour 




Conversion of the nevir or old bicycle 
into a motor- driven cycle is made possible 
by a special front fork which replaces the 
conventional fork. The fork comes com- 
plete with a heavy front v^heel, fitted with 
a tire eighteen inches In diameter and 
three inches across. The motor and con- 
trols are attached to the fork, which is 
made of extra heavy metal to take care of 
strain imposed by the engine. Bore of the 
two-cycle motor is two and one- half 
inches and the stroke three and one- fourth 
inches. The motor is equipped wdlh an- 
nular ball bearings. The same power unit 
may be placed in a specially designed 
frame with two wheels behind. In the 
V-shaped area is a floor space si>; feet long 
and thirty ift cbes wide for delivery service. 



Bicycte with special iorb, (rant icAcel and Ughi- 
wtiaiit engine. brace * ^ 
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T^OREIGN cars ap<J year are 

^ going to use Amei^t^i race tracks as 
battlefields upon which to fight for the 
prestige of their governments. Automo- 
bile racing has gone international. Euro- 
pean factories devoted to building high- 
speed racing Tnachmes and backed by 
government funds have spent long months 
creating the finest cars possible for the 
coming campaign. Each team will have 
spare engines, spare parts* and every aid 
that money can buy. 

Pitted against this invasion are several 
dozen American ears that have been built 
part by part in machine shops and assem- 
bled in back-yard garages. In some cases 
the engines and bodies are several years 
old and have been rebuilt to meet the new 
challenge. In other cases owners and driv- 
ers have pooled their funds to put together 
new automobiles. If anything cracks in the 
trial heats they may not have time or 
mone? enough to obtain replacement parts. 

X' . .. f 










Topf ceilu/ojif model 
of drioer*s body on 
drawing J&'carc/ 
pr«parfi4i/i« iot cock- 
pit. Cvnter, shaping 
modeh Bot- 
^arn, moTking upen^ 
ittSi in body for 
diators 
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Unequal as the compe- 
tition appears, almost 
anything can happen. 
Car for car, the American 
entries usually have been 
fastest in speedway rac- 
ing in the past. In road 
racing they have been 
woefully slow. The rea- 
son Is that America al- 
w^ays has been interested 
in speedway racing while 
in Eui'ope road racing 
with its rougher stretches 
and trickier turns has 
been more popular. Each 
continent specialized in 
the kind of car best for 
its kind of track. Amer- 
ica put a premium on 
speed, svhiio Europe gen- 
erally favored good 
brakes, good springing, 
and good shifting, as well 
as a good engine. 

The.se two brands of 
racing have been brought 
together by new rules and 
specifications that are in- 
tended to give every 
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driver a more even chance on either kind 
of track. This year riding mechanics are 
not required^ hence drivers will ride alone 
to save the weight. Drivers using old two- 
man cars will deck the mechanic's seat 
over and those building new cars are us- 
ing one-man bodies. The international 
rules require that the body be thirty -three 
and one-half inches wide. Motors may be 
as large as 274 cubic inches, if unsuper- 
charged, or are limited to ISl cubic inches 
with supercharging. There are no restric- 
tions on the kind or amount of fuel. 

In the case of either type of engine, pres- 
sures are going to be so high that some of 
the drivers arc planning to use new mix- 
tures of alcohol and benzol as fuel. Com- 
pression ratios as high as sixteen to one 
may be tried in some of the unsuper- 
charged engines, resulting in such extreme 
pressures that high-grade gasoline is no 
longer a suitable fuel, even when held 
down wdth copious amounts of lead. 

The first battle of the season is scheduled 
Memorial Day at Indianapolis, the annual 
500 -mile classic of the racing w'orld. Any 
of a dozen American veterans of this race 
stand an excellent chance of winning, or 
'V the checkered flag may record a European 
^ vietoix__AtJBtooscvclt Raceway, the Long 
Island road course, Europeans are given 
high chances of winning the races usually 
held later in the year. 

But the highest speeds will be made at 



Indianapolis, Year by 
year, speeds have been 
climbing. This year the 
leading drivers agree that 
the winner will have to 
drive faster than ever. 
Barring accidents that 
would slow the pace, they 
think that the winner will 
have average at least 
115 miles per hour and 
that may have to drive 
120 pr for the 

500 mile^^||p^ing pit 
stops, this ineai^ ,that he 
will have to dnve'vabout 
five mOes per hour faster 
than his average while he 
is on the track* 

Big time racing psy- 
chology is not to drive as 
fast as you can, but as 
fast as you must* The man who gets in 
front tries to stay in front by increasing 
his pace when he is challenged. Instead of 
racing against time he races against com- 
petitiom The reason, of course, is that 
every extra mile per hour added to high 




lyuray utid ft^ur-tiyUnder mn^ine ti*. wiit ptecv in 
his cor. Bottom^ PvtitiOf. rights, examining^ fieuf Ctank 
IfAo/f for engine 
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“corner'^ low at the same 



place and then guns the 
motor as he gets half way through* 
The fastest way to get around at 
Indianapolis* taking about seven- 
ty-three seconds to lap the two 
and a half miles* is to go down the 
stretch with the motor wide open, 
turning up to 140 miles per hour 
or better* Then, just as the car 
stalls entering the turn and the 
driver has started cocking the 
wheels around, he backs off the 
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speed increases 
chances of mechanical 
failure. No driver wants 
to break down and drop 
out of the race because 
he was showing off, when 
he might have been able 
to hold his lead by play- 
ing as safely as he could. 

Every driver has his 
own peculiar driving 
habits on the track. Lap 
after lap you will see a 
certain car swing close 
to the outer wall and then 
recover as it comes down 
the stretch. On the turns 
you will observe that one 
driver always hits the 



Top, atreamlinm body of racing car. smoothing 

pff cooling Rns projecting from oit tajiili. Orl 

tank ttung umitr car 



throttle far enough to dix>p his 
engine down to almost half speed. 
Right now the car is traveling far 
too fast for safety and has started 
to drift up toward the outer rail* 
In ordinaiy hands it would be im- 
possible to prevent a crash* But 
as the car starts to di'ift, carried 
along by its own centrifugal foive, 
the driver clamps down on the 
accelerator again and fights this 
force with more power, overcom- 
ing it with the thriving force of his 
rear wheels. Stepping on the gas 
keeps the car on the track and al- 

fCentinued to pBL^e 



* Is, 



I » 






if > 









j t i 





870 ' 



Skidding 






ps to Build Safer Tires 




I’AANGER of skidding is about to be 
lessened for millions of motorists as 
the result of a two^-year trailer trip over a 
route only two miles long» This trailer 
was designed and built for the 
purpose of studying the skidding A 

action of automobile tires, Engi- / 
neers started at rock bottom, with / 
an absolutely bald tire+ smooth as 
glass and about as resistant to I” w 

skidding on a wet pavement. They 
ended with a brand new tire tread 
^design which, they believe, rep- 
resents more really scientific I ' - 
knowledge about skidding than I ' 



Top, vfatching result 
ct {1 iitid Cfi-H' 

ietf frirc^ anef traii^r 
h<r^kup, ieft^ 

tread developed b y 
tests. Right,, sketch 
of test equip me ni^ 
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any previous tread. The trailer Is a two 



ing a piston against which another yoke 
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Tvheeled cart or dolly, toived by a truck. 
It carried, during the test^ a load of iron 
bars so that the tires supported the same 
Aveight as if they were being used on an 
automobile. The trailer w^as coupled to a 
truck through a hydraulic dynamometer^ 
which is simply an oil-filled cylinder fas- 
tened to the trailer by a yoke and contain- 



attached to the truck, pulls, A line ran 
from the dynamometer cylinder to a cali- 
brated pressure -recording device, a modi- 
fied steam-engine indicator. Variation in 
pressure against the piston caused a cor- 
responding variation in pressure in the oil 
system, ’which was recorded on a motor" 
driven chart as an irregular curve^ while 
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a second recording pen made a 
mark on the paper for every rev- 
olution of the wheel carrying the 
test tire and a third counted rev- 
olutions of the idling trailer tiro. 
On the truck were steel barrels 
carrying water for spraying in 
front of the test tire to wet the 
pavement for **rainy-day” tests, 
it took several months to decide 
on a tread and a year of similar 
testing to perfect the basic design. 
To control noises and other fac- 
tors, such refinements as the 
rounding of sharp angles formed 
by the grooves and the adding of 
ribs at the shoulders vrero intro- 
duced. The research on skidding 
emphasized several factors im- 
portant to the motorist. Foremost 
is the necessity for avoiding sud- 
den application of brakes. Tests 
showed that skidding is influenced 
greatly by such things as the type 
of road surface^ kind of grout used 
between bricks, amount of mois- 
ture on the road, presence of a 
dust film on the roadway and the 
speed. Many motorists believe 
that their tires are roughened by 
tread design so that the sharp 
edges will grip the road better. 
The edges themselves have little 
holding power. They aid by break- 
ing through any film of lubricant, 
water or slush and providing a 
clean surface for the tread to grip. 
The sole function of a tread de- 
sign in minimizing skids is to wipe 
the pavement dry, so that the rub- 
ber can get a grip. Water is a 
lubricant for rubber, just as oil b 
for metal and it must be removed 
bef^e can be prevented. 
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speed Camera Splits Lightning 
into Eleven Flashes 



flasht infhiir hi^If-^pepd parotift eftahet 



What the human eye and the ordinary camera 
see as a single flash of lightning may be a dozen 
swift strokes. The G ^eral E lectric company turned 
a high-speed canfTeraon the Empire State huildmg 
during an electrical storm and caught a series of 
lightning tracks of similar pattern on the film. Ac- 
tually there were eleven parallel strokes in thirty - 
six hundredths of a second. 
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Oil-Biiming Heater Installed in Trailer 
to Convert Old Coal or Wood Unit 



So keen is a lens ju^developed ^ 
for mapping and photography ^ 
from the air that it increases the ^ 
scope of the aerial camera by^^ 
three times. With it, the flyiag_^V 
cameraman at an altitude of one ^ 
mile can take a picture clearly ^ 
showing every individual railroaS^v 

aw, 



Coal or w^ood-bu rnlng 
heaters for the trailer can 
be converted into oil burn- 
ers by installing a unit now 
available. Complete in it- 
self, it requires no fittings 
or piping, and is readily 
removed when necessary 
to use the heater for burn- 
ing trash. The oil tank is 
detachable for filling con- 
veniently. 
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'T'HERE*S gold in the ocean’ — about 
^ $lOjOIK)jOOO worth in each cubic mile of 
sea water. If you found tomorrow how to 
extract it inexpensively, you might be- 
come the richest person alive, You would 
also make world history by altering the 
entire course of civilization. 

Important as such a process might bc% 
however, reclaiming gold from water or 



even converting tons of coal into 
tons of diamonds could scarcely 
be more remarkable than the 
amazing feat of chemical magic 
by which man today squeezes 
wealth from the air we breathe — 
wealth in the form of nitrogen* a 
substance more precious than ei- 
ther gold or diamonds. 

The stoi-y of nitrogen is an as- 
tonishing tale of human achieve- 
ment interwoven with touches of 
irony and even of comedy. Wars 
have been fought over nitrogen, 
yet 20,CM3tl,000 tons of it rest in the 
air above each square mile of the 
earth's surface. Every clover field 
and manure heap is a nitrogen 
factory, yet nitrogen has been 
transported thousands of miles 
and nations have clamored to buy 
it, offering fancy prices for some- 
thing as abundant and seemingly 
as free as air. 

Many consider the nitrogen in the air 
wholly useless* Everyone knows we need 
oxygen to live* but not everyone realizes 
that nitrogen is just as impoi’tant to life— 
so important, in fact, that without it we 
would starve. Why? 

The answ^er was supplied about a cen- 
tury ago by a Gorman chemist who proved 
that all plants live and grow because of 
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is up rtady for uta. Top^ charging macAjAC for gas generator 









\ ■ ^ 



V 










AIR 



certain soil chemicab tif which ni- 
trogen is the most important. Feed 
the ground with nitrogenous sub- 
stances. he found, and you make 
two blades of gi ass^ or even three 
or fouiv grow where but one grew 
before. And yet, this life-giving 
substance, when isolated as an 
element about a century previ- 
ou.slj% at first was given a French 
name meaning ^‘without life/’^ due 
to Its inertness* 

If left to herself, Mother Nature 
supplies enough nitrogen to the 
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Piiato^raphj! courtf^y du Pont Cotnpsmy 

PIttflf hytiroien sulfide in water gas for use in manufoEturc of arnmontWr 
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Bas^ far **Lucite" plastic rvady to go into dryers, CtnttfM liioandtstunt coha 
coming from oVons of ammonia plant of du Pont JUttupfl Oy p f W. 

Right, here carbon monoxide reacts with if tain to jii hihlr?~<- iii Ffw JffTTpV* ami 
hydrogen, the tatter a component of OfPntwiO^V - ^ 



soiL Ctirtain legumes, like clover, carry 
tiny nitrogen factories in their roots. Rain 
and snow also bring nitrogen down from 
the air* But when man disturbs the deli- 
cate balance of nature by intensive culti- 
vation of the soil, the nitrogen is used fast- 
er than it can be replaced. So, since man 
depletes the earth of this life-giving sub- 
stance by artificial means, he must restore 
it by artificial means if the soil is to con- 
tinue to produce. 

When he first discovered nitrogen was 
an indispensable fertilizer, he supplied it 
by treating the ground with manure. But 
as the population grew, this source of ni- 
trogen w^as insufFicient, so man began 
growing legume crops to augment the sup- 
ply. The season he grew clover, however, 
he couldnh grow com, so this remedy re- 
duced soil productivity to that extent. 

Still the population increased and, as it 
increased, the amount of land available for 
agriculture decreased because millions of 
acres of good farm land were occupied by 
cities, railroads, highways and other de- 
velopments of a modern civilization. So 
man was pinched between two millstones 
— a growing population and a decreasing 
amount of land for farming. 

His only salvation ’Was to replace the 
lost fertility of the soil or starve. There 
was plenty of potash, lime, sulphur and 
other ingredients but despite the pitifully 



small amounv^oi^'hitrogGn required per 
acre each yea>=^ebout eighty pounds to 
2,000,000 pounds of top soil in an acre of 
land usually is sufficient — ^ there was not 
enough. 

Geologists helped solve the problem 
temporarily. Sodium nitrate can be crys- 
tallized out of nitrate- bearing rocks, and 
this sodium nitrate can be assimilated by 
the soil* The greatest source, in fact, the 
only source, of these rocks was in the vast 
deserts of Chile, Bolivda and Peru, In these 
arid acres were hundreds of millions of 



Part of Beet of anhydront ommonio and olaohol 
tar* fl# d(f Pont pianist BsJlft W, Va, 
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tons of rock which could turn oth- 
er lands into green acres of wav- 
ing com and wheat. 

So the rush to South America 
began. Windjammers were built 
for the nitrate run” around the 
Horn. In one year, nearly 3,000," 

000 tons of nitrate of soda were 
exported from Chile. Ancient 
towns which went to sleep when 
the Spaniards left became busy 
cities and ports. The nitrate na- 
tions pi’ospei'ed. 

Then came a demand for still 
more nitrogen. An Italian chem- 
ist treated glycerin with nitric and 
sulphuric acids and obtained an 
oily, unstable liquid which, upon 
little provocation, exploded with 
a loud and satisfying bang, a bang 
produced when nitrogen atoms 
broke off diplomatic relations 
with the other ele merits. At fii'st, 
nitroglycerin was only a chemical 
curiosity, then Alfred Nobel of 
peace prize fame blended mineral 
earths with the very unstable ni- 
troglycerin and tamed the fierce 
nitrogen atoms. The result 
dynamite, one of the great civil- 
izing forces of modern times. 

Soon the same nitrogen which made the 
earth produce food crops was also blowing 
holes in the earth from which arose dams, 
docks, bridges and skyscrapers. After 
while other chemists nitrated other sub- 



Bassint 

remold* 
f a«es in 



fwtiiistr ommonffl 7"op* l^H, scrubbers whiih 

tfarbon dioxidr I'ra JM. Centjfrj toi ^jeneratoT 

dirt-ctiy to (Ac air-j a proitcjcf tar r^ntaving unnecessary 
making antmaAid. Righlj coke oucna at ammonia pJant 

■ stances. From cellulose they got gujicot- 
" ton, from toluol they got T.N.T., and from 
/ the same family they produced cordite and 
blasting gelatin — all with nitrogem 

Bread or bombs, tilling or killing, pro- 
{CoDtinued to 120A) 




rns in a Bucket of Water 
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Oiagrtim at cfnt«r show* hatu carbide cantaineFf with tap and fro^tpin 9eai9 remaved^ flaats in UJp(«r and 
tmits gat which it Ugbtcd for tmergtncy Rare^ Tho drautingt tuggctt comP of its many uS«« 

dues a steady intense light of 300 candle- 
power that lasts more than two hours, 
without further attention. It will not tip 
over, and is safe from any explosion haz- 
ard, for a control valve allows only enough 
water to enter the carbide chamber to 
maintain an even power of light. Fruit 
growers have used the lamp to illuminate 
orchards for emergency night work. 



When occasion demands a brilliant flare 
on a highway or railroad, in flood rescue 
work or disaster at sea, it can be had in- 
stantly by tossing a carbide emergency 
lamp into water* It burns in a bucket of 
water, or it can be tossed over the side of 
a boat. Loaded with carbide, it is only 
necessary to remove the top and bottom 
seals, place it In water and light it, to pro-^ 



Submarine Micro -TelescoR Reveals Underwater Life 



With a ^‘micro^telescope” just made 
■ ’available you can peer at strange undersea 
P* life and observe interesting growths in 
stagnant pools. The instrument is shaped 
['like a megaphone. You submerge its 
13 “porthole” end under the surface and ad- 
jr^just an eye-piece tube to focus on the ob- 
The l^s can. be removed for cleaning. 
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5hort Waves Used to Cook Ham 
and Treat Steel and Wood 

Y ou can talk over radio short waves, and 
you can also cook with them. It takes four 
or five hours to cook a ham by steam, and 
thO|'Tneak*i^ses As much as one- tenth of its 



Watching lUc in evater ifirA iHicro-ft^afcap^i 
j^dch hw on o^/osCd^ for facntinM 
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Anti'Aircraft Gun Showers Sky 
with Spray 6f 'Steel fii^om'Belt 



comFR3tny‘"applie5 
ternal heat of radio short 
waves to a fo\irteeri“ 
pound ham and it was 
cooked to a delicate fla- 
vor in twenty minutes, 
with a loss of only a half 
pound. Industries are 
putting short waves in 
harness^ too. Furniture 
makers find they can dry 
out wood by radio heat 
treatment in a half hour, 
while outdoor seasoning 
takes years and kiln dry- 
ing sometimes causes 
cracking. Automo bile 
crankshafts are “skin 
tempered^* in. five seconds 
by radio waves, which 
follow the surface of the 
metal and harden it with- 
out affecting its inteimal 
resilience. Radio is even 
applied to preventing 
worm infestation in grain; 
an oscillator sets up a ra- 
dio field and the heat kills 
both worms* and eggs. 

Giant Bearing Will Support Million- Pound Telescope 



Russian s-ai/ar sights his anti-airf^raft guR efn errt aerrar targtt anif tr 

fi/tower a/ steel skyward ifirrmf mantuaers of th* SoUr*C Amur rtcct 



ridri 



With a belt of cartridges swinging in a deadly arc from his 
anti-aircraft gun, the Russian sailor is ready to spray the 
sky with steel. This niodern equipment of the Soviet Amur 
fleet Tvas d.isplayed in recent demonstrations marking the 
twentieth anniversary of the Red Army and Navy* 
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Designed to carry the 
IjOOOjOOO-pound load of 
the world's largest tele- 
scope on Mt. !^aJo.m_ar, 
CahT 7 a f^ -ton bearing 
'^Tooks like a giant washer 



from which a large “U” 
has been cut. So precise 
were the manufacturing 
calculations that fin£d 
machining called for a 
job within five-thou« 
sandths of an inch of the 
specifications. The bear- 
ing is forty-three feet 
across and fifty-three 
inches thick, eight times 
larger than the bearing 
supporting the mirror of 
the Mt. Wikpn telescope. 
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COMMUNICATION between small craft 
^ cruising in coasUl waters and the 
shore may bo speeded up by new radio- 
phone equipfn^nt. Offered by Western 
Electric, the fifty-watt equipment incor- 
porates features which simplify operation 
and extend the scope of performance. Nine 
frequencies are provided for communicat- 
ing through 'shore stations which serve to 
link the telephones aboard vessels with 
those ashore in the Bell system. A tenth 
frequency may be used either for com- 
municating directly with the Coast Guard 
service or for ship-to-ship communication 
without working through intermediate 
shore stations. Through the facOities of 
shore stations established for the purpose, 
the equipment enables pei'sons cruising 
along the coast or in harbors and inlets to 
call the office' or the homo ashore. Like- 
wise, persons ashore may pick up the 
nearest Bell telephone and call those 
aboard vessels suitably equipped. Shore 
stations for this service are located at Bos- 
ton^ New York, Miami, Lcs Angeles, San 
Francisco and Seattle, with one at Norfolk 
in the stages of completion. A selective 
ringer makes it possible for the operator 
ashore to “dial” the particular boat for 
which a call Is intended. The telephone 
bell aboard that boat rings in response to 
thus call. Transmitter and receiver are 
mounted on a common chassis which may 
be fastened to a bulkhead or to the deck. A 



venient location. Additional handsets may 
be provided for other desirable locations. 
The equipment requires no trained per- 
sonnel to operate it. Regulations of the 
federal communications commission per- 
mit operation of this equipment by persons 
holding radiotelephone third-class opera- 
tor's license, obtained by passing an ex- 
amination requiring elementary knowl- 
edge of radio laws and familiarity with the 
method of operating the equipment, 
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Travel Time of Firins Pin Cut 



to Increase Accuracy of Shot 



Split seconds 
tween a hit 
im. 



mean the difference be- 
a mis 4 to the hunter. To 
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Small Craft Radiophone Calls Shore or Ships 



small rotary converter may be 
employed to deliver the necessary 
110-volt alternating current from 
the vGssers direct -current supply. 
Both the transmitter -receiver 
combination and the converter 
may be installed belo\v decks, 
while the telephone instrument 
may be placed in wheelhouse, the 
owner’s stateroom or other con- 



Leftf radtophonf m M#*. Sfittt, thi phon^ 
with switch&s^. raitfophonr 

menf aboard small Craft 




Law Violators Take Lesson 

a Model City 



manufacrUrer has short- 
ened the travel of the fir- 
ing pin from five- eighths 
of an inch to five-six- 
teenths* The lag between 
release of the firing pin 
and its impact is an al- 
most infinitesimal part of 
a second, yet the fraction 
is important^ for the pro- 
jectile leaves the mu2^1e 
at a speed of perhaps 3,000 
feet per secontL 



rorn 



Lightweight Diesel 
Engine Develops 
Six Horsepower 

^ Developing sbt and one- 
T third horsepower at 2,000 
X revolutions per minute, a 
T diminutive Diesel engine 
5 huiit hy a Los Angeles 
O man weighs only eighteen 
pounds. It is a three-^ 
^ cylinder, two-cycle mo- 
tor, each piston weighing 
T three ounces, having a 
3 one and one-half inch 
^ diameter and one and 
"*^s e V en-e ighths inch 
stroke* The compression 
c J is 4 GO pounds with, a ratio 
'^of ^xteen. to 4ne. , 

'i ^rjn 



Fint otfend<i-c attend' this truMc scfioot in /famburf, Germany, lek 
rn ia/€ driHfite by Hfatchint tra/ftc maVinlentS in a model City 



Policemen in Hamburg, Germany, don’t need to ask a 
second offender against the traffic r^ulations “Where did 
you learn to drive?” After a fh'st violation the driver is sent 
to a special school where traffic rules and safe practices ar^ 
taught. A miniature city is laid out on a lai'ge circular table 
: around which the traffic violators sit* A member of the po- 
lice department, acting as instructor, illustrates his lecture 
by recc| 0 £tructing traffic situations with model vehicles. 

^ ^ Under^Door Draft Is Stopped 

f JM ■ Drafts underneath doora can be checked 

effectively by an automatic strip attached 



a throe^t^tinder midget I^ieset en 
onty, eighteen £^undx 
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J^indow Opened by Cran 
Is Locked at AU Positiora 



Wengers the retnaiiiing 271 feet to the top 
the mountain. Its shaft is eleven and 
one-half feet square. 



Satan Rides on Steamer Funnel J 

as Emblem of Its Owners ; 

* 

Symbolic of fire and brimstone is the - 
emblem carried on funnels of the Union ^ 
Sulphur c ompany Mounted 4 

ajiftrtiisrThe yellow stacks of these sulphur- , 
carrying vessels are red figures of Satan^ ^ 
with horned head and pointed tail and 
uplifted fork. » ^ 



Turning crank to lift or louMf pane of uiiiutouf. 

It Jocks in position uli^Cn crdnA- ft rtlsased 



Burglarproof windows that are raised 
and lowered by a hand crank have just 
been put on the market. The<w3ft3ow has ^ 
no sash^ and automatically locks in any 
position when the crank is released. TmT ^r 

the crank lifts or lowers cither th^B , 
upper or lowePpahe sepa*^rat^lj* sfnd a spe*^ ^ 
cial weatherstrip is used instead of sash 
seal out cold. ' 



Tourists Ride Elevator to 
- of Whiteface Mountain 

>% j 

. ^ You can reach the 4,867-foot summit of^ 
Whiteface Mo untain in t he Adirondacks 5 
' by a walk of onlyT24 feeL An eight-mile & 
automobile road takes tourists within 
^ few hundred feet of the summit; from that 
1 ^ point you can walk into the heart of tbe>^ 
mountain by way of a tunnel five feet^ 
4 wide and seven feet high, bored 424 fee^^ 
y i* to the foot of a vertical shaft. There an 
elevator was installed recently to lift pas- 



Qn iho yeltow funnel cf this Union Sulphur iMmpany 

1 jlSpRur d red Sattmr^^mboUamf tfiJtmrAa. 






T*p, Itftt iMrriir%g 
metai tag^ Rightf 
ai^tfing ikt find- 
ing9 tt> 

t€tw^r ((rfft, Bvt- 
t O iTt^ vf*i ghing^ 
B nte fr ii n ^ and /T n~ 
gmring contenta of 
Bardina cans in in- 
tptctian iaharatory 
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Tagging of Sardines' S( 

By tagging sardines, the Cahforrua state 
depai'tment of fish and game js solving 
some of ThS'Tnysteri^ regai'ding move- 
ments of the fish. Metal tags are inserted 
in the abdominal cavity, a scalpel being 
used to make the small incision. Then the 
sardine is returned to the water. Tags re- 
covered recently in the canneries of South- 
ern California reveal that the sardine trav- 
els 1,000 miles, sometimes more, from 
British Columbia to the Terminal Island 
fish harbor ill Southern California* Elec-» 
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trie magnets are used to recover the metal 
lags from the meal produced by grinding 
the fish* This fish meal is used for ferti- 
lizer and for dog, cat and cattle feed* Find- 
ings of the magnets are sieved and the tags 
I'eclaimed. Identification markings on the 
tags establish the locality in which the 
sardine was released. Severe tests by state 
experts are made at the sardine canneries 



to safeguard public health* One of these , 
is the odor test, in which the contents of a 
can are rubbed to determine texture of 4 
fish and thoroughness of cooking. Then, ^ 
by smelling the can, the experts detect ^ 
presence of odors of deterioration. The 
sampling, or testing, on a busy day repre- 
sents 20,000 tons of fish and the inspectors 
W'ork night and day. 



* 




in natuirit pic- 
tures. Bird picture was /made 
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fly portraits for "’^Diine itforfi" 



NATURE PHOTOS 









cm swamps. Others stay 
nearer horne, picturing 
the birds splashing in a 
hath on the lawn^ or gath- 
ering for bread emmbs 
scattered from the kitch- 
en door. Many delight in 
picturing domestic ani- 
mals, chickens and ducks, 
sheep and cows — and the 
excellence of their work 
often demonstrates that 
it is the ,skill of the pho- 
tographer, rather than 
the rarity of his subject, 
that produces exceptional pictures. 

Most amateur photographers, beginning 
nature work, choose the hard way. They 
ignore the easy nature subjects around 
therrij the everyday birds, the friendly 
squirrels in the park, the familiar flowers 
and trees, and instead pursue wild crea- 
tures that are difficult even for nature spe- 
cialists with years of experience, 

When you begin to do nature pictures, 



\JI WHETHER it’s moose In the northern 
woods or ducklings in the barnyard 
pool, amateur photographers are discov- 
ering there is endless enjoyment and an 
endless field in ‘"hunting” native birds and 
animals in America. 

Some of them seek wild life in remote 
places — deer, mountain sheep and goats in 
the west, moose and gj izzlies in northern 
forests, cranes and rattlesnakes in south- 






SS2 



i 







OWN BACK YARD 



you should avoid subjects that re- 
quire long, skilled stalking. In- 
stead, develop your technique 
thoroughly on the easiest avail- 
able subjects^ ^‘graduating” later 
to those that call for more sub- 
tlety and skill. The ordinary am- 
ateur camera serves splendidly 
during the learning period; if you 
develop into a nature specialist^ 
you can obtain cameras with 
wider operating range and more 
flexibility of uso on very small 
subjects* 

Most nature subjects derive in- 
terest from a *^close-up” view- 
point. Such a viewpoint can be 
obtained by setting up the cam- 
era, focusing on a spot where the 
subject is sure to be sooner or 
later, and tripping the shutter 
from a distance by a cord or other 
remote-control device. 

This is the only practical meth- 
od for many pictures that involve 
noisy climbing or must he taken 
from unusual angles, such as 
snapshots of birds on their nests 
— and you can pick out a com- 




rn city lasattns and d^tf in national pariim ara cttay and 
aiwayt pleasing tubjeett. Stotkinf! a mo if» eatia far either a 
patient photographer or a clever ahatter-^ratmaam "trap'* 
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fortable spot to await 
your subject* 

Arrangements are sim* 
pie* Firsts you need a 
clamp to mount the cam- 
era firmly and tilt it to 
the required angle* A 
tripod might tip when the 
release string is pulled. 

Firm tree branches or 
similar supports serve as 
mounting for the clamp* 

After the camera is fo- 
cused accurately on the 
spot where your subject 
is to appear^ the release 
cord is attached to the 
trip lever of the shutter* 

There are many varieties 
of shutters and camera 
constructions^ so it is im- 
possible to describe an arrangement to fit 
all. However, the essential requirement is 
that the cord pull smoothly without jam- 
ming. It is a good idea to arrange a small 
guide block or eyelet under the camera so 
the release cord is led straight down in the 
direction the shutter trip lever moves. 

Bait may be placed to coax an animal or 
bird on the spot — nuts, grain or small fruit. 
Run the release cord to a point some dis- 
tance away where you can watch without 
being obtrusive* and pull the cord at the 
right moment. 

It is also possible to arrange bait so that 
the wild subject snaps its own picture* For 
example* a rubber band can be attached 



to the release cord, and 
pegged down with the 
halt in such fashion that 
when the bait is nibbled 
or pecked away* the 
band slips off its peg and 
gives the cord a tug, trip- 
ping the shutter. When 
arranging such a set-up, 
keep a lens cap or black 
cloth over the camera 
lens, to avoid accidental 
exposures* Do not ar- 
range the release so that 
the subject gives a direct 
tug on the cord, for a 
strong animal might be 
able to pull hard enough 
to injure the delicate 
camera shutter mech- 
anism* 

For small subjects, it 
Is necessary to work 
close. Most good focus- 
ing cameras of standard 
amateur types will focus 
as near as four feet, and 
many as near as three 
feet six inches. Supple- 
mentary lenses such as 
the Kodak Portrait At- 
tachments allow using 
these latter cameras at 
two feet six inches, and 
for some smaller cam- 
eras, such as the Retina, 
front lenses are available 
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which permit snapshots 
much nearer than this^ 

The portrait attach- 
ments work at a specified 
distance with a fixed** 
focus camera, but with a 
focussing camera you have 
a choice of distances. For 
instance, to snap a pic- 
ture at three feet with the 
portrait attachment men- 
tioned above, you would 
set the camera lens at the 
ton^foot mark. Then, if 
you wanted to get closer 
and snap one at two feet 
six inches, you would 
tliange the lens setting to 
six feet. A complete table 
for a focusing camera would be: for a cam- 
era focused at sSix feet, distance from sub- 
ject to lens would be two feet six inches: 
at eight foot, two feet nine inches; at ten 
feet, three feet; at fifteen feet, three feet 
four inches; at twenty-five feet, three feet 
eight inches, and at 100 feet, four feet two 
inclies. 

The nearer the camera is to the subject, 
the less “depth of field” or range of sharp- 
ness you have, especially with large lens 
openings, and this means that if your sub- 
ject moves the least bit nearer or farther 
away, it will be out of focus and “fuzzy.” 
Too, the closer you woi k the less area the 
camera includes, 
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Y^a can usuaUy catch a frrrtf of '*utat4t hale*’ and A fftvtrrcl tf> pose with a naf. Cfrlif r 

ptctur%f prefacing a fishing trip, is, a ifariaf^Dn frCrn the ordinary natttrt picture. Tea young la 
a ■ . fhe neaf, hirdg" in laiuor right vrere snapped at night with ylur/i 
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sheet fj-9m recettfer 

l^^^^mission system 

Prclinrm! Hrarve been made of a 

radio facsimile system by means of which 
a newspaper may be delivered into the 
homeyThe tests were made in a New York 
stu^io^ pictures and reading matter being 
’transmitted and received. A 710-kllocycle 
channel was used, but plans call for trans- 
fer of the system to a new 100- watt eight - 
meter station after approval by the federal 
communications commission. Daily eight - 
meter broadcasts w'ill be made after ex- 
perimental work has been completed. 



Claimed to be one of the fastest trouble- 
shooting devices on the market, a new ig- 
nit ion analyzer tests parts and electrical 
units on the automobile in thirty seconds. 
Tesla are made without removing the part 
n from the vehicle. Weighing less than three 
impounds, the analyzer is made of aluminum. 
li has a four-range voltmeter and a three- 
1 ange zero adjustment ammeter. Scales are 
ea.sy to read, making it unnecessary for 
the operator to possess expert mechanical 
knowledge- One feature of the device is 






Siphon-Feed Paint Container 
Fit Spray Gun 



Providing fi pos- 
itive and simple 
means of attach- 
ing siphon-feed 
containers to 
spray guns, a new 
aluminum paint 
container and 
cover have been 
developed. The 
cover is a light- 
weight stamping 
w'hich locks in any 



Testing ignition and parts with newly 

detfslaped attalyxitte deltice 
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an audible vibrator for testing operation 
of the points without removing any part 
of the car. The light bulb of the analyzer 
is a combination ignition timing flow test- • 
er and coil circuit tester. The neon tube is 
used in four different w^ays, one being for 
quick location of lost high-tension current 
due to faulty wiring or dirty or cracked 
distrj butor^ ^ At a f - - 
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position on the circumference of the alu- 
minum container. The lip of the lock has 
a flange w'hich fits over the rim of the 
container and seals against leakage with a 
fluid- resisting gasket. The quart contain- 
er has straight sides which are a decided 
advantage over the narrow' neck type and 
is reinforced by a steel band around the 
lip, with the aluminum spun over it. There 
are no obstructions, such as rivetSi inside 
it to catch wiping cloths. The cover will 
fit standard quart paint cans of leading 
manufacturers and permits the use of 
paint cans usually discarded. 
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Ignition Analyzer Tests Parts 
in Thirty Seconds 



Radio Newspaper System 
in First Tests 
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Stratosphere Ro^et Is Latest of 

Designed to give 



a new thrill, a strato- 
sphere rocket" is the latest amusement device 
in England, The rocket will take passengers 
spiraling eighty feet into the air at high speed, 
A model of the ride device was on exhibition 
recently in London. ^ 



SiX'Screw Liners of Fuftine ^ 
to Cross Sea in^alf Week 

J transatlantic flying boats, marine 
y engineers^redict that superliners ... 

^ J even laTger than the *"Normandie^*^^ 
^ ■ and ‘^Queen Mary” wall be built, ' 
capable of carrying passengers to '^' 
«|0^urope in eighty -four hours. Tbt?5tl 
T would have to cruise at thirty- J 
five to thirty-seven knots, com- ^ 
j pared v,dlh the thirty knots of -? 
present ships, and this speedy 
would require longer hulls — per- r 
^y^‘jiaps 1,350 feet. The engineers 
"suggest this could be accomplished 
a turbo -electric drive, using ^ 
5 "six propellers, three on each sid?^ 
the center. The liner would 
^_have to carry 11,000 tons of fupil,} 

' <^oil and provide for ballasting tlte^ 
tanks with sea water as the oil 
* used to keep the vesseLtrimmedl 
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This model of the thrilling Stratosphere Rochet ride uias an 
exhihition recently nl a London tAouf 



Cabless Tractor Hauling Bus Is Driven from Its Trailer 



^ Hauled by a tractor without a cab, a fc of the tractor chassis. This turntable links 
^3&attle passenger bus is driven from the^ tractor and trailer without any "play,” 
.jLrailer. All the controls are at the forward"^ serves as a housing for the control con- 
end of the thirty -passenger trailer, the^ nections and acts as a universal joint to 
^arrangement being made possible by a cir- provide for steering, for inequalities on 
cular turntable set horizontally on the rear : " uneven roads, and to eliminate t'wis^ng 

and racking. Bus and tractor ai^ 
thirty -two feet over all, but the 
turntable allows the vehicle to 
turn a complct^e ^iicle iji a twen-^; 
ty-foot radius* The total weight; 
is only 3,800 pounds compared 
vrith 12,000 pounds for a conven-' 
tional bus of similar capacity* ■ 






CErosion will wear North Amer- 
ica down to a general level of 200 
feet above the sea in a bout 18,000,"' 
000 years* geologists estimate* 



Cus driver* s coh rs af (orvOard end of tmUert the controls pass- 
j.ing through a circtitar turntable at'^Wisr of fractor / 







stalled on any lock now in use by merely i’ 
replacing the present cylinder. Then the ¥ 
lock can be opened only by the owner^js ^ 
key, according to the makers* The invert- 
tion is applicable to autoinobiles, filing 
cabinets, vending ■machines, bank vaults, 
strong boxes* and all types of furniture. ' > 



Double-Piston ^Engine Increases 
Motorcycle^s Speed ^ 

Latest of engines designed to give Ger- 
man motorcycles more speed than any 
others in Europe is an Imperia, a double- 
piston,' two -stroke built along the lines of 
the Junkers airplane engines. This motor 
looks like the heads of twm small two- 
stroke motors have been removed and the 
units fe-assembled, barrel to barrel, to 
form one engine, with a crankcase at each 
end, tjowever, the cylinder is a single 
casting = with the spark plug centrally lo% 
cated, ^Each of the crankcases contains s 
normah crank. Ma inshafts are connectedi 
by me^ns of sprockets and an automatical-* 
]y tensioned duplex chain, while on thdE 
other iide of the motor, the shafts carrjf 
the drivipg sprocket and a supercharger^ 
What appears to be a muffler attached ta 
the cylinder is a container into which gas 
is forced before ente^g JJiej^j^^der, Th^ 



Dentist's patient faifii eanfidtnee uthen atloofaii 
control administration of £aS hy hand butb 



Dental patients, can now administer the 
gas themselves while the dentist goes 
about his work. Shown at a recent con- 
vention of dentists was an instrument in- 
tended to instill confidence and overcome 
the patient’s fear of gas by letting him con- 
trol the flow with a hand bulb. The gas is 
a mixture of nitrous oxide and eh'. The 
patient takes only enough to induce a state 
of analgesia, becoming insensitive to pain 
but not completely unconscious. ^ 



Locks Are Made Non -Pick able 
by Special Cylinder 

' Tests indicating] 
'. I that a newly in- 

vented cylinder 
makes locks, non-' 
pickable have been 

© completed recent- 
ers’ Laboratories, 
regarded as the 
— — bureau of stand- 



.INTAKE A-^/kNlK’LD 
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MAHrFOLCl. 
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SBMiit PLUG 



T uMt viotvs, with crass-aection sheteh^ of the dowbl* 
piston molareycle engine 
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Patient Administers the Gas 
by Controlling Hand Bulb 



* r\ 
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ards of the insurance companies. Invented 
by Samuel Segal, inventor of the Segal 
Jimmy proof lock, the device can be in* * 
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magneto is mounted horizontally 
at the top of the motor and is 
driven from the upper mainshaft, 
while the rotor of the supercharg- 
er serves as a flywheel for this 
shaft, but the lower shaft js pro- 
vided with an outside flywheel of 
normal design. The two alumi- 
num alloy pistons work in opposi- 
tion to each other. Thus, both ap- 
proach the center of the cylinder 
together and insure almost per- 
fect mechanical balance* Crank- 
case compression is not used* the 
fuel mixture being forced by the 
supercharger into the lower pai’t 
of the cylinder through circum- 
ferentially disposed slots, which 
are uncovered by the descending 
lower piston. At the same time 
the ascending upper piston un- 
masks similar slots in the top of 
the cylinder and out of these the 
burned gases are forced by direct 
draught. In order to prevent mix- 
ing of new and burned gases, the 
inlet-port slots are designed in 
the shape of turbine or rotary- 
pump blades. Thus, the new gas 
is forced into the cylinder in 
*Svedge” formation beneath the 
burned gases, which are driven 
upward* An exhaust port of in- 
creasing diameter aids in provid- 
ing escaping* gases ‘with ready 
exit. Air cooling is used for the 
engine, so finning of the cylinder 
and of the supercharger is gener- 
ous* The motor j in bench tests, 
developed forty brake horsepower 
at 5,200 revolutions per minute^ 

H ?- 

Odd Restaurant Built 



Nevv U. S. Passenger Liner 
to Join Atlantic Service in ’40 




Afarirte fjr^d pifintiwjg o/ liner 

whith will piy betiHeen Neof Yorh and Hamburg rn 1940 

First big, passenger liner on the shipbuilding pro-* 
gram of the Untfcdd^ Stales- Maritime JCpmmissioh, a 
34,000 -‘ton xessel is under conStrtiction at Newport 
News, Va. Although it will not be ready for trans- 
atlantic service until 1&40, its portrait already has 
been painted by ISfprden Wood, marin e art ist. The 
U* S. Lines will operate fhe new stSner~bn^E^ 
New York -Hamburg route. Planned to accommo- 
date 1,219 passengers, the ship will be 723 feet long, 
with a ninety -two foot beam and will have a speed 
of twenty-tw’o knots. 

Like a Zeppelin Attracts Tourists 










f (-rfur vud « 



strcR^nf 



Closely resembling a 
Zeppelin, an odd dining 
t ne ar 

in o ]j-tnampu >n. Mass-^ at^ 
tracts many tourists. At 
night, when lights are 
turned on inside and the 
outside is illuminated 
— **^«f,*i floodlights, 



ular sight. 
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By^ faude Enslow ^ . 
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’OATTER is a phase of magic frequently 
^ overlooked by the amateur magician. 
Yet with this simple ingredient it is possi- 
ble to double entertainment value of per- 
formances. Patter is the professional term 
for dressing up a trick with a little story 
or dialogue that will enhance the audi- 
ence^s interest in what you are doing. In 
nine cases out of ten, a simple stunt with a 
clever story woven around it will make a 
bigger hit than a more difficult one pre- 
sented in a grim, matter-of-fact way. 

For informal, close-up work, one of my 
standard routines was a card trick with 
four jacks. It never created much of a stir 
among audiences. CJ;iangjng its name to 
the Four Bandits and garnishing it with a 
clever story made the trick very popular. 
Here is the way to dramatize your move- 
ments on this trick: As the four jacks are 
being shown, you explain they are bandits 
and are on their way to a hotel (the deck) 
to plot a robbery. Arriving at the hotel, 

) 
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Tup, and fttfitm ti*pt irt f/anf Noaae tWc** 
sitoufine bout rOti* i# oHochfJ. Sottomj rtart of 
■* trick to tit tn 
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you continue, after plac- 
ing the four cards on top 
of the deck, the bandits 
learn there are only four 
single rooms left, one on 
each floor of the building. 
As if to dramatize the 
men going to their re- 
spective rooms, you take 
three cards off the top of 
the deck one at a time, 
inserting one near the 
bottom, the second in the 
middle, and the third a 
little above it, leaving the 
fourth bandit on the top 
of the deck. 

You tap the deck mys- 
teriously as a signal for 
the bandits to enter their 
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rooms. The cards are 
then pushed all the way 
into the deck, A second 
signal, the audience is 
told^ will bring the ban- 
dits to the room on the 
top floor where they will 
proceed with their plans. 
Again, you tap the deck 
and after a brief pause, 
turn over the four lop 
cai'ds and they prove to 
be the four bandits* 
When the four jacks are 
first shown, three differ- 
ent cards are concealed 
behind them. When the 
seven cards are pushed 
together and placed on 
top of the deck, the three 
indifferent cards will be 
on top and these, of 
course, are the ones that 
are inserted in the deck* 



iJiJh taafer atlk finer it pijHed into handkerchief t 

Circle^ t^ariouj steps leadins W?* ■to tihe mystifying trick 
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You can spin your own story about the 
invisible hon that lays eggs at will. While 
doing this you show a handkerchief and a 
hat that is to serve as a nest for the magic 
hen. The handkerchief is thrown over the 
hat and after completing the introductory 
patter^ you pick it up by the four corners 
and gently shake an, egg into the hat. 
Showing the handkerchief on both sides^ 
you repeat the process several times. Upon 
picking up the hat, however, you show it 
to be free of eggs. 

In order to do this trick, an egg first 
must be blown, its contents removed by 
placing tiny holes in either end. An invis- 
ible string is then attached to the egg by 
means of a small piece of Cellophane tape. 
The thread also is attached to the handker- 
chief. The handkerchief is freely shown 
with the egg resting in the bottom of the 
hat. When the hat is covered with it, the 
spot where the thread is attached to the 
handkerchief should be nearest you. With 
your left hand you pick up the handker- 
chief at this thread point while your right 



hand grasps the two comers. You then 
proceed to shake the egg from the hand- 
kerchief. 

Another routine that lends itself well to 
patter is the ink-to-water trick. At the 
outset you show a glass of ink and as proof 
of its genuineness, you dip out a few drops 
with a spoon. The glass is covered with a 
handkerchief, you wave your hand over 
itj and presto, the ink becomes water. The 
secret of this clever bit of parlor magic lies 




COIN LHDfR JHmS 

OP HANDKERCHIEF 



corners 
HERE 



COIN SLIDES ® 
DOWN FOLD . 
INTO 



Sttps in petpurififf handkerchief for (Ae traveling 
penny itunf, SVote the folding 
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CELlJOPHIAl^f 

tape . 



TYING FALSE 
KKC3T WITH 
HANDt^ERCHJEI> 



in a small effect that can be made 
without diffkultjf. .A piecCjOf dark 
blue silk is seVed' together -so if 
Fits snugly around the inside of a 
glass. When it is placed in the 
water it will adhere to the sides 
and gives the appearance of ink. 
It may be necessary to place a 
piece of wire around the rim of 
this fake so as to stiffen it. 

An invisible thread handle at* 
lached to the effect hangs over the 
edge of the glass toward the ma- 
gician so it cannot be seen. The 
handkerchief covers your move- 
ments. Grasping the thread, you 
pull the silk fake into the folds of 
the handkerchief as the latter is 
drawn off the glass. The handker- 
chief containing the piece of silk 
is quickly put aside. 

Perhaps you are wondering 
how you assure your audience 
the glass contains ink Tvhen you 
first show it. That’s easy. You 
place a small amount of potassium 
permanganate in the back part of 
the spoon and this chemical will 
mix with the water, creating a 
blue fluid resembling ink. In 
working this trick, make sure the 
glass is high enough to prevent 
the spectators from seeing into the 
bottom of it. 

Ask your audience if it is pos- 
sible to tie a knot in a circle^ such 
as an automobile inner tube, 
without first cutting the circle. 
You probably wdll receive a neg- 
ative reply. Of course, you dis- 

iContioued to 



00 5 TLK 



KN01 ON 
FN^IDE 



Top, invisible hen lays at AatE) (Ac inagirian prepares and executes the trick. B^ttom» 

steps in circle trick. Rights Adh? false knat ia tied with handkerchief 
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of Many Men Harnesaed for Sinall Shop 



At right is thw jiortahlt hydraalic paufrf plaint designed f<ir smalt uiorhshop or garage; 

* its appUeatitniH in ttraight*ning avtamahiis hodieSf fenders and frames 



Hydraulic power for the small shop is 
available today in a poiiable unit that can 
be put to any number of tasks^ Its pump 
transmits power through a six-foot flex- 
ible high-pressure hose to the ten-pound 
ram^ which can deliver pressure in any 
direction— up, down, sideways. A workshop 
on w^heels, this power plant is equipped 



with special attachments for ’work on au- 
tomobile bodies. Besides straightening 
frames and bodies, it applies special tools 
for spreading springs, removing and in- 
serting shackle studs, bolts and pinsj and 
there is an adjustable body spoon which 
can he set at various angles for reshaping 
work in difficult locations. 









utomobile Signal Warns of Waste and Saves Gasoline 



T opt guide eloaed and open, fialtani, positian gf the 
guide on penet I 



V ffutae on powe r f isti* vv 



Easily installed on the automobile, a 
small gasoline vraste indicator enables the 
driver to operate his car more efficiently, 
'-p*:iilting in a saving on fuel. It measures 
Row of gasoline in direct proportion to 
the vacuum in the intake manifold and 
automatically adjusts itself to the weight 
and horsepower of the car, definitely indi- 
cating each time the car is driven in such 
a manner as to w'aste fuel. Marty motorists 
have the mistaken impression that “peak" 
performance driving is at a snail's pace. 
Peak driving is acceleration in such a man- 
ner as to utili2e, rather than waste fuel. 
This can be done only up to a certain 
speed. When crowding into the manifold, 
by over-accelerating, more gasoline than 
it is possible to vaporize, which is the case 
when driving beyond the peak, raw gaso- 
line is forced into the cylinders, resulting 
in waste. The average popular priced 
will deliver around twenty miles p 
Iqn when driven at peak performance. Us- 
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ing eighteen cents a gallon as the 
basic cost, it is a simple matter to 
drive these cars at a fuel cost of 
one cent a mOo or less. All one 
need know is when the peak per- 
formance point has been reached. 
The waste indicator, called the 
One-Cent-a-Mile guide^ remains 
closed as long as fuel cost does not 
exceed one cent per mile, indicat- 
ing proper driving^ but opens with 
a snap to display a red w^arning 
sign of “Waste" w^hen peak per- 
foiTnance is exceeded and fuel is 
being w'asted. After opening^, the 
guide automatically doses each 
time waste is eliminated and fuel 
operating cost is again normal. 
The device is connected to the 
windshield* wiper hose by hi cans 
of a special T-shaped adapter and 
can be installed on the dash ready 
for use by anyone in a minute 
or twfQ, 

Motor Wheel Chair Coupe 
Has Lawnmower Engine 



Aerial Bridge on Top of Truck 
Reaches Up to Street Lamp 



Charles Bancro ft of Port Ar- 
thur,, Tex., Used to push himself 
around in a w’heel chair, but now 
he rides in a motor -driven ‘'^coupe" 
that resembles an armored car. 
He built the three -w^heeled ve- 
hicle himself, and equipped it w'ith 
a two -horsepower lawnmower 
engine and a motorcycle trans- 
mission. Tlie car can travel twen- 
ty-five miles an hour and go sixty- 
five miles on a gallon of gasoline. 



Enciosed driven by taammotver mo tar 

mas buftt to rtpiati ir hand-propelled wheel chair 



Servietns tamp* the “aerial bridge" wbieh titts 

»i*' to highest tan)p »r rcocht^r ay<jr parhed eart 

Swinging in a full circle on its pedestal, ati aerial 
ladder mounted on a motor truck can be lilted up ^ 
to reach any street lamp for sc rv icing. It can even 

bj’idge over a parked car at the curb to ^ 
give easy access to the lamp. The ladder 
is balanced for tilting to any angle, ro- ? 
tates on ball bearings, is pedal locked and - 
requires but a few seconds to extend to * 
the average lamp. 



COur Bureau of Information keeps on file 
the names and addresses of makers of, and 
dealers in, all devices described in the 
pages of Popular Mechanics Magazine* We 
are glad to furnish this information to 
our readers upon request, accompanied by 
stamped, self-addressed envelope* 
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Making DoUs from Scrap Metal 



Is Latest of Hobbies 



FdjAloni/lf ttzihicrRiXtC rfojfj frctn scrapt o/ 

Notm complgttd dvU pC 

From scraps of m(*tal ^tKereS from 
movie studio workshop floore, one actress 
fashions modernistic doiis as a hobby. 
Scraps of tin, copper and aluminum are 
used. The metal is cut with heavy shears 
and then bent into the shape desired. 



of its origin in outer space. Even the so- 
called “stony meteorites” contain a good 
deal of iron and are heavy enough* com- 
pared with ordinary stones, to arouse sus- 
picion, A good ivay to get corroborative 
evidence is to take such a stone to the 
grindstone and grind away a small bit of 
surface* If you find the e>£posed area 
speckled with iron particles, the chances 
are rather good that you have a meteorite. 
Finders should avoid injuring the surface, 
because it is of interest to students of me- 
teorites* Another bit of corroborative evi- 
dence is the frequent, but not invariable 
streamlining of such a stone. The surface 
may be covered with very fine lines or 
furrows, all curving in one direction. These 
lines are “etched” by the air on the sur- 
face of the stopn^uring its rapid fall, 

kh L > 

’^Death at the Wheel*’ Photo 
. Warns of Road Perils 

Taken\o warn motorists of the perils of 
the highway, a photograph snapped re- 
cently shows Death at the wheeL The pic- 
ture was posed, with the auto's driver 
wearing on his head a painted mask rep- 
resenting a skeleton. After the. photo had 
been taken, the driver kept on the mask 
and rode along the highways* So fright- 
ening was the sight that other motorists 
gave the car a wide berth. 









eteorites Sought by Science 
Are Worth Cash tp Finde^^- 

Meteorites, those ^Fom TiVa 



aven,’ 






are being colle cted hy d hi> Smithsombn In- 
ititut|oftr''"^Wlule the 

-ite may not make the Finder rich, it is 
^always worth- ivhde* Usually the return is 
Misery good for a day s work. Hundreds, 
perhaps thousands, of meteorites, or frag- 
ments of shooting stars* pi obably are scat- 
tered over the surface of the United States 
unnoticed. There may be some in your 
^ back yard. If you pick up a stone that 
'S'^^ems exceptionally heavy for its size, it is 
well to make inquiries. Meteorites are 
about the heaviest of rocks. Some are 
iron and nickel. Even in an iron 
manufacturing district, lumps of pure iron 
very rare* and if you find one any- 
wnere else the chances are greatly in favor 
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t>USH-BUTTON tuning for fa- 
vorite local stations Ls no 
longer limited to large console re- 
ceivers. Several models recently 
introduced include this desirable 
feature in compact cabinets de- 
signed for use in locations where 
space is at a premium. 

A 7-tuhe, i-hand 
superheterodyne 
with electric tun- 
ing, magic eye and 
straight-line dial is 
shown in photo Fig. 

1; a close-up of the 
push-button ar- 
rangement and con- 
trol panel appears 
in Fig* 2. It is de- 
signed for electric 
tuning on any six 
local stations 



lected, and may be 
manually tuned if 
preferred. This 
modem table mod- 
el is housed in a 
cabinet in* 

high^ 18 in* wide 
and 10^ in. deep. 

Another innova- 
tion made possible 
by push-button 
tuning is a small 
inexpensive table- 
type model without 
a tuning dial. This 



ultra-compact 4-tube a.c.-d*c. electric tun- 
ing receiver appears in photo Fig. 3. She 
separate tuning buttons cover the entire 
broadcast range and are easily adjusted 
for desired locals. Other features include 
a cabinet by SVs by in. deep, built- 
in antenna, electro -dynamic speaker and 
beam-power amplification wdlh an output 
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LTHOUGH this 3-tube battery-oper- 
ated. receiver is designed for experi- 
menters interested in radio direction 
bn ding, it is also suitable for receiving 
broadcasting stations for entertainment* 
The circuit is a simple regenerative type 
for maximum sensitivity and can be made 
to give a steady beat-note as a listening 
aid while swinging the loop. Feedback for 
regeneration is obtained by means of the 
lapped loop and is controlled by variable 
resistor Ei. 

Details for the metal 
base and shield covers 
appear in Fig. 1- The 
front and rear panels do 
not completely lap over 
the turned -down chassis 
base edges, therefore 
holes for the insulated 
phone -tip jacks, and bat- 
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tery “Cable, need be drilled through only 
one thickness of the metal. 

Two yardsticks provided the material 
for the loop franiej each stick cut to a 
length of 2 ft,, scoied deeply across at cen- 
ter and then bent at a right angle to make 
one-half of the frame. Use pins or small 
brads to nail the pieces together to form a 
square. Wind IS turns of No. 26 enam- 
eled-copper wire close-wound in a clock- 
wise direction on the frame. The loop 
frame is then mounted as shown in Fig. 1. 

The brass rod is a force fit in the lo’wer 

fCantinu^d tci t 40 A) 
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Simple Fixed - Condenser Substitution Tester 




By M. N, Beitman 



J^ADIO experimenters and servicemen 
will find this handy condenser substi- 
tute tester a versatile mstrument of many 
applications. A 15-point single-deck switch 
pel ]Tfuts instant selection of any commonly 
Used capacity needed in radio circuits. 

It IS suitable for trying different capaci- 
ties for best results and for substituting 
v'arious size condensers for an apparently 
defective fixed condenser in a receiver. 

The circuit appears in Fig* 1; all parts 
are mounted on a by 5 by 6-in, pressed- 
wood or Bakelite panel as shown in photo 
Fig. 1-B. These condensers should have a 
rating of 600 volts; good quality electro- 
lytic units are employed for the 4 and 
8-infd. capacities on points 14 and 15. The 
polarity of these electrolytic condensers 
must be just as shoi^m in the diagram. Con- 
densers from points 13 to 6 may be of the 
I paper type; the smaller sizes, connected at 
points 5 to 1, are a low- loss mica variety. 

Make all connections as short as possi- 
ble, The tester may be connected with 
either binding post to positive side of the 
circuit under test, except when using the 
4 and 8-mfd. capacities. When these are 
ust^di follow the positive and negative post 
connections, A plywood box by 5 by 6 
in, houses the tester as shown in photo 
Fig. 1-A. 
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Fig^ two Fahnestock clips^ a ^xed 
crystai and lead pencil teitb metal 
top removed, protiide coil form and 
alt parts to a t>est-^pacbet inon« 

itRr for phone transmitter signals. 
Wind Sufficient tarns of tine d.c.,c. wiro 
td rFfORd£« dt dJtiR^cirr hand used 



Leftt dtaeram Fig, J 
shoiV* cirCait details far 
oii diifTuSfflble tvaVe trap 
with S~point sufiteh. 
Tap tfo. 1 cutd out ia-- 
terf ering taeal broad- 
easting #rd(Eii]i«» ffa. 2 
serves for series antenna 
eondenstr as aid in tun- 
ing higher frequencies f 
!Vo. 3 shunts trap cut ot 
antenna circuit when 
not required. Cardboard 
titbint may be used for 
coil form; mduqt eoil on 
small basebootd and the 
3-paint switch on an 
angle bracket or Boke- 
tite strip screwed to 
baseboard 
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Center aboPc, Hat-woUen S^iOrrs cabk 
um'f enables owner of ar mcha ir JMCo iV^ 
ets to place fAe <ef 4ll ^ny ^.dJiPdnieRr 
Idca^ron in the room and conceal alt 
wiring under rags* The cable brings 
power, ground and anteinna leads ta 
set as iJltfStrated rn tketchi fits snug^ 
ly underneath rugs without showing 
and also prdiir^ea a 3^ Way sachct for 
lamps or other electric devices. Fig. 2, 
af upper fight, shows on easy method 
to avoid tedious eut-ond-try winding 
of high-frequency oscillator or buffer 
coils to determine critical fractional 
final’^turn necessary for oper- 

ating band desired 
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Fig, 4, handy solder- 
ing lugs cut from dcrap 
capper or brnjj sheet. 
Photo Fig. S jAatPF a 
20-watf rmsistor wired 
in socket Td repfoce 
burned-out ballast 
tub*. Corfect resist- 
ance is found by add- 
ing beater Voltage of 
alt fu&df and subtract- 
ing this from 110. Di- 
vide result by 3; this 
answer titniS 10, is 
the ahm required 
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Safety Tuning for Auto Set 




. _ / (5 . , 

Unit-Type Amateur Transmitter 




A va i la b 1 e in 
'add-a-unit' forrn^ 
the assembly 
shown covers 5 
bands with 40- 
walt CW output 
and 25 watts on 
phone. Features 
include 'Xes-Tet^* 
oscillator and 
cathode-ray tube. 



All-Purpose Portable Receiver 

Without changing connections thLs set Ls 
designed to operate on either a G^volt stor- 
age battery, or the llO-volt a.c. supply line 
in your hotae by merely flicking a switch. 



Jnserf pAafo shau.'£ 
iLrnxni; diet 

and mamiflil control 
on of set 



This single-unit auto receiver can be ^ 
tuned to iivc difTerent statiDns without di- '^ 
verting the driver’s attention from the^ 
road. A mechanical system is employ 
fpr push^^bufton operation instead of the 
usual motor drive or trimmer condensers.''^ 
The station received is also indicated by a^^ 
pointer on the dial. 



Test Set Fits Your Pocket 



Small enough io carry in your pocket 
Js unu.sually compact volt-ohm-milli^ 

. ammeter inchides 

all ranges r e - 
I quired in moderri 

radio set testing. 
Each voltage 
range has a re- 
si stance of 5^000 
ohms per volt. 
Comes complete 
with test prods. 



CBlueprints covering radio construction 
articles in past issues are available for 25 
cents each; original material lists and ad- 
ditional information can be obtained from 
our Radio Department without charge 
upon receipt of postage. 



NEXT MONTH — How to Build an Arnfichair Radio Cabinet, A practical, smartly 






styled armchair cabinet which also serves as an endtable and bookcase. It is de- 
signed to house any small 4 or 5-tube radio receiver. Also“How to install a Pillow 
Speaker and Hints for Checking Receivers with a Cathode-Kay Oscillograph 
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By WAYNE C. LECKEY 



IF YOU are taxed for sufHcient 
space in the bathroom for stor- 
ing numerous small items of cos- 
metics and. such^ one of these 
handy racks hung over the wall 
cabinet will allow you to keep 
these neatly arranged within easy 
reach. 

As the cabinets will be finished 
in enamel to match the bathroom 
fixtures, plywood is ideal for 

construction. Over-all dimensions are 
not given as the rack should be made 
to fit the wall cabinet at hand. Wheth- 
er your cabinet is of .the flush type or 
one having a casing around it, either 
one of the designs given herein can bo 
made to fit. One rack is made to fit 
snugly around the casing and rests on 
the top edge of the latter. In fitting to 
a flush-type cabinet, it is made to a 
size which will not interfere with the 
opening and closing of the door. Chro- 
mium-plated tubing uprights support 
the shelves of the first rack. The type 
of cabinet you have will determine 
whether the shelves need be notched. 
Both ends of the tubing are plugged 
with hardwood dowels, as shown, for 
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gluing to the top piece and lower shelf. 
A brad driven through the edge into 
the tubing will hold the center shelves 
in place. A narrow half-round molding 
miiy be mitered around the lop to add a 
finish, if desired. 

The second type of rack shown has 



HROWIUWI-Pl-ATEq- ttOO 
^^OR. WASH CLOTHS 



shallow drawers which slide on small 
guides glued to the lower shelf. The un* 
supported shelves are best fitted into 
grooves cut in the side pieces and fastened 
with screws, although for the light load 
they are to carry, plain butt joints will do. 
You can bore the circular openings in the 
sides quickly with an expansive bit, cut- 
ting both at one time from each side to 



produce a clean cut hole. A chromiuTTi- 
plated rod, plugged at each end with hard- 
wood for fastening with screws, supports 
the rack at the bottom. The drawers are 
made of thin wood assembled simply with 
butt joints, glued and nailed. For hanging 
over a flush-type of cabinet, screw eyes are 
placed in the lop of the rack through which 
screws are inserted into wall studs. 



Negatives Dried on CoUapsihle Towel Rack m Small Space 




The problem of a rack for drying photo 
negatives in a small space is solved by us- 
ing a collapsible, kitchen -towel rack of the 
type shown. Paper clips bolted to the arms 
hold the negatives. The rack has the ad- 
vantage of being portable so that it can be 
moved from the sink to the drying loca- 
tion. Two screws driven into the wall at 
each desired location support the rack, 
which is provided with slotted screw holes 
so that it can be removed. 



cold toweling wrapped around the roll- 
ers of a wringer will keep greasy clothes 
from staining the rubber. 
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Unusual Foot Scrapers of Heavy Sheet Metal 




Scrrtv<^d to a door^trp at patch /Tear, 
SBC of these omurinff ftfat xetapem 
tiiiU serve as a reminder to dean 
heforc eatering your /lame. Cut from 
heavy sheet metal a cold ehisel 

or Bcrail saiOt and the ed^es smoothed 
n Hie, the icrapets are Hniahed 
tvitk a goorf uieather-retisting paint 



Canvas Drawer Catches Small Parts Dropped from Vise 



When small parts are being cut off or 
assembled, in a bench vise^ you can pre- 
vent them from dropping on the floor by 
means of a canvas drawer, which pulls out 
into position when needed. The front edge 
of the cloth is stitched to a U-shaped rod, 
which slides in and out beneath the bench 
through screw eyes, while the rear edge 
of the canvas is tacked to the underside 
of the workbench. 



1937 INDEX 

for Craftsman, Shop Notes and Radio 
sections is now available and will be 
sent upon receipt of ten cents. Please 
do not send coin. Address Book 
Dept., Popular Mechanics Magazine, 
200 East Ontario Street, Chicago. 




WAitfrt sawine off work or handtine smatl parts 
clamped rn a vitt, use this canvas drawer io 
catch pieces dropped accidentally 
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Gardener's *'Check-Row Wire” 
Spaces Plants Evenly 




Ciotht9pif\9 ttlpprd ^uide u/irv ar* ijuicbly att-^ 
tit rpacm read p/antin^ am Jesirmd 



Home gardeners who want their vege- 
table rows planted uniformlyi or want to 
space the plants for two-way cultivation 
with a wheel hoe, can do the job by clip- 
ping spring-type clothespins to their guide 
wires. The pins are merely spaced on the 
wire a distance equal to the desired spac- 
ing of the plants. When moving the wire 
for each new row, always change one end 
at a time, leaving the other end firmly an- 
chored, and pull it to approximately the 
same tautness each time, A small coil 
spring tied to the end of the wire and to 
the stakes helps in gauging the tautness. 



Board Slipped in Wet Boot 
Permits Quick Drying 

When you get 
your rubber boots 
damp inside; they 
can be dried out 
quickly by insert- 
ing a thin board 
into each one, 
leaving 3 or 4 in, 
clearance between 
the lower edge of 
the board and the 
boot bottom. Set 
the boots near a register or stove, or even 
outside in the sun so that one side will be 
warmed. Air between the warm side of 



the rubber and the board will be heated 
slightly and will tend to rise, pulling in air 
fi^om the cold side, This creates a draft 
that quickly dries out the wet fabric. 



Hand Plane Protected on Bench 

Instead of laying 
a plane down on 
your bench, while 
adjusting the 
work, tack a wood 
strip near the edge 
of the bench with- 
in easy reach and 
rest the nose of 
the plane on it. 

This prevents the edge of the plane iron 
from coming in contact with the bench 
surface, which might dull it, 

— Raymond B. Wailes, Bethesda, Md. 



This Secret Lock Is Opened 
with a Match Stem 

Kerens just the lock you have been want- 
ing for that treasure box. It costs nothing 
because all you need Is a spring-type 
clothespin, a match and an L-hook or 
screw. First drill a hole in one of the legs 
of the clothespin to take the hook. Screw 
the clothespin to the inner side of the front 
of the box and drive the hook into the 
underside of the lid so that the hook will 




focA eOsfr nothing and it u)iil beep t/tm 
contmntc of hox mafo from prying eyom 
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slip into the hole in the leg* Drill a hole 
through the front of the box and through 
the fixed jaw of the clothespin to take the 
match* Several false holes drilled part 
way through the front will add to the de- 
ception. To operate the lockj push the 
match through the hole against the mov- 
able jaw of the clothespin to compress the 
leg and release the hook^ which will per- 
mit the lid to be raised* 

— Robert M, Eadie, Granunij Alta*, Can, 



Uniform Guide Lines for Lettering 
Assured with This Gauge 



Vegetable Knives and Brushes 
Kept in Decorative Holders 

Handy containers for kitchen cutlery to 
hang on the wall or stand on a shelf near 
the sink, are made easily of wood. The 
handles extend above the container so that 
the correct one can be picked at a glance* 
Such articles as vegetable brushes, pastry 
and bottle brushes, apple corers and dish 
mops are put in with the handles down, so 
that the brush or top part is exposed to the 
air to permit thorough drying. The hang- 
ing container is shaped like a flowerpot, 
the back extending above the front to form 
the plant, while the stand is made in the 
same manner, but has a sturdy base. 

Livings, Batavia, 111. 



HWhen you put flour on steaks, 
fish or poultry before fiyung, mix 
seasoning with the flour, put it in 
a paper sack along with the meat 
and shaken you will find that ev- 
ery crevice in the meat is covered* 



Correct spacing of tettering gtiidc Hnc9 is assured 
tiihen this simple gauge is used 



On a job that required lettering of vari- 
ous heights, 1 used the gauge shown above 
in drawing the guide lines to assure that 
the lettering would he proportionately 
uniform in height The gauge is 
a triangular piece of sheet brass* 
which has fourteen lines scribed 
exactly Viz in* apart, small holes 
being drilled at the end of each 
line to take the point of a pencil* 
In use* the lower edge of the 
gauge is held carefully against a 
T-square, a pencil is inserted in 
one of the holes* and a guide line 
is drawn^ moving the gauge along 
the square, which serves as a 
straightedge. The second line is 
drawn in the same way, inserting 
the pencil in the hole necessary to 
get the correct spacing for the let- 
tering* — J* C* Gamett, Watford, 
Herts, England. 



Besides adding a dec- 
orative tauchf these 
hoiders keep jjPttaU 
knit>es and bras^has at 
hand pear ihe sink 
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n coffee la£fe m coloniuf styling u:itli either a square 9r ot^^l 
top, a« you preferf. and not hard to build. The legs rt^semble 
the peg type in simpe hut are nn;}! funh into the table top. Therc^s 
plenty of space u^hv.n the leaues ore Suited far service and ufhen 
they are dropped^ you have a convenient end table iit the sofa or 
eftuir.. in conslroetioUf the leaf Joints have square edges and Jio 
inorlijcf arc rcQuircd Ei^e-en the legs and apran, which peedtices 
a sturdy tabic that Can to dismuntled quits readily for stortigc or 
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Tape Loops on Drawing Board 
to Carry T-Square 




l^oop* of tape on andersidt of portable drawinSt 
board carry T-C9Wr* without brcakos* 



The problem of carrying a T-square 
with a portable drawing board is solved 
by sticking pieces of gummed-paper tape 
to the underside of the board as indicatecL 
Just place the square in position! press the 
tape over it tightly and stick the ends to 
the board* The square can be slipped m or 
out of the paper loops easily. 



Flat Boat Inverted over Oil Drum 
Provides Handy Diving Board 

While vacationing at an inland lake 
where there was no diving board at hand, 
the members of a camping party inverted 
an old flat boat over an oil drum, which 




end of boot maheo it eacy for itaimmer 
to climb on thit intprovitod diving board 



was sealed, tightly. The drum supported 
one end of the boat above water so it 
served nicely as a temporary diving board. 



Creeping Weeds Pulled Easily 
with Aid of Shoehorn 

For weeding 
in the garden be- 
tween plants 
where a hoe can- 
not be used, and 
difficulty is en- 
countered in pull- 
ing the creeping 
type of weeds with 
the bare fingers, 
a shoehorn is 
handy* It prevents sore fingers and en- 
ables you to do the work quickly. 




Hobbles of Clothespins Keep Hen 
from Scratching in Garden 



when a hen with chickens is turned 
loose in the yard, she can be kept from 




scratching in 
flower beds with 
these simple hob- 
bles. They are 
made by wnrapping 
a piece of cloth or 
inner tube around 
e a ch leg and 
clamping it in 
place with spring- type cloth esp ins. When 
the hen attempts to scratch, the pins fly 
about and get in the way so that she is 
soon discouraged* 





Cork Finger Grip on Potlid 

Campers who 
carry potlids hav- 
ing ring finger 
grips that fold 
down against the 
lid so that they 
pack closely, can 
corks pushed 
the rings to 

avoid burning the 

fingers* The corks 

should be a press fit in the rings so that 
they will stay in place* 





By Clarence Robert Stahler 



OUCCESS in growing plants in a window 
box comes from attention to a few 
simple details of box construction and 
plant culture. Growing conditionSj the 
amount of sunlight, and the quality and 
friability of the soil used must be taken 
into careful account beforehand* Since 
the plants grown in the box will be con- 
fined closely, provision for perfect drain- 
age is the first essential* Multiple holes 
bored in the bottom of the box and cov- 
ered with pieces of broken crockei'v often 
fail in purpose. Some clogging is bound 
to occur; but even if this system functionst 
water, when applied, often imtned lately 
escapes. This is due to shrinkage of the 
soil mass ’when it becomes 
dry, leaving a well-defined 
crevice between the soil and 
the box walls. Water flows 
down the crevice and out the 
drainage holes Avithout reach- 
ing the plant roots. Fig, 1 de- 
tails a drainage system that 
overcomes these difficulties. 

After nailing strips to the 
bottom of the box, attach 
sides and end pieces. 

Then heavy screen 
wire (hardware 
cloth) is laid over the 
strips, and covered 
with two thicknesses 
of heavy burlap. Run 
the burlap a few 
inches up the box 
walls and tack it to 



V4 xJi' srmps 

APART 



TWO 
THlCKlMtSSeS OF 
HEAVY B 0 PI.AP 

eOTTOM OF 0OX 



prevent soil sifting 
through at these 
points. Notice that 
a single ^‘ri-in, bole is 
di'illed at the center 
of the 1-in. space be- 
tween the ends of the 
cleats, Fig. 1* A plug 
is fitted in this hole and al- 
lo’wed to project so that it can 
be inserted and removed 
readily* 

With slight dimensional al- 
terations, this drainage sys- 
tem can be adapted to boxes 
now in use, and to new ones 
of any size* However, if the 
box is to rest on a wide porch 
rail, or on a window ledge, 
the standpipe, Fig. 5, should 
— ^ be substituted for the wooden 

plug. To construct the stand- 
pipe, first cut the slots and vents, then file 
an opening at the threaded end so that the 
rubber gasket w^itl fit snugly against it. 
Apply white lead and screw the threaded 
end into the %-m* hole. To assemble the 
stopper within the pipe, solder together 
handle, brass rods and spring, Fig. 5. Drop 



Window Gardens 
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TO EACH BUSHEL 
ADO I TSACUPFUL 
OF FERTILISER 



tion at watering time» Note that the 
stopper assembly is ^ in. shorter than 
the pipe. The rod should be proportion- 
ately longer if the lower end is threaded. 
Regai-dlesB of the box design, width and 
depth should be kept down to reasonable 
limits; for plant roots working through too 
large an area of rich soil tend to produce 
foliage at the expense of flowers. Water- 
tight construction is necessary to porch 
and window boxes; therefore join bottom 
to sides with 2- in. F.H. brass screws spaced 
6 in. apart, and sides to end pieces with 
same size screws spaced 3 in. apart. Lamp 
wicking, twisted and dipped in white leacl 
and placed between all joints, will greatly 
aid in making the box watertight. Coun- 
tersink all screws and fill the holes, after 
the first coat of paint is applied. Cypress 
or redwood is best to use for the boxes. 

It is important that porch and window 
boxes be planted with varieties suitable to 
location. In full sun, plant verbena (dwarf, 
compact varieties), petunia (Rose of 
Heaven or Rosy Morn), coleus, anagallis, 
or geranium. In part shade, use petunia, 
coleus, certain varieties of ferns recom- 
mended by your florist. Where the sun 
shines until 9 or 10 o’clock, with full shade 
from these hours until 3 o^clock and with 
full sun again until it sets, plant tuberous- 
rooted begonias or fancy- leaved caladi- 
ums. Both grow from bulbs. In full shade 
use fancy-leaved caladiums or shade-lov- 
ing ferns. 

Soil for potted or boxed plants should be 
richer than that of the garden. For petunia, 
anagallis and coleus use the proportions 
given in Fig. 3. Measure peat moss damp- 
ened and packed. To each bushel of the 
mixture add a teacupful of fertilizer. For 
gerBiniums and verbenas reduce garden 
loam to 2 parts and replace the loss in bulk 
with clean sharp sand. Reduce fertilizer 
one -fourth. Begonia, caladium and ferns 
require a soil with a higher vegetable mat- 



USE A aRiCK 
TO TAMP 
TH£ SOIL 



this assembly into the pipe and let the 
handle rest in the slots. Put the rubber 
gasket and brass disk in position and sol- 
der tip end of brass rod to the disk, or the 
rod may be threaded and two nuts used as 
sho’wn. The spiing must be sufficiently 
stiff to hold the gasket firmly against the 
pipe outlet when the handle is raised and 
is resting on top of pipe, which is its posi- 



DISK 
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ter content! 2 parts peat mossj 2 parts gar- 
den loam^ 1 part sand. Fig, 4, Add 1^ 
cups of fertilizer per bushel. 

When fUling a box with soilj distribute it 
in 2-in. layers, firming each down with a 
brick as in Fig, 2. Fill to within an inch 
from the top, and then water thoroughly. 
When the soil is dry enough to handle, 
loosen the top 2 in, of soil and after firm- 
ing dowm, add enough soil to bring it to 
proper height which is ^4 in. from the top 
of shallow boxes and 1 in. from the top of 
deeper ones. 

If you buy plants from a florist, get them 
in pots. Obtain a bottle of nursery insecti- 
cide and mix a strong solution according 
to directions, for dipping purposes. To dip 
the plants, hold the pot with the thumb on 
its bottom and fore and middle fingers 
supporting the eaiiih ball. Invert the plant 
and plunge up and down into the solution. 
Repeat three times, four days apart. Store 
the dipping solution in an airtight recep- 
tacle, During the dipping process, bed the 
plants up to the pot rims in Tvet peat moss, 
or in the garden, to prevent rapid drying 
out. Water when 0000 ,^ 531 ^* A daily wa^ 
taring is generally advisable, and always 
should be done during the morning hours. 
At watering time, close the drainage sys- 
tem and fill the % or 1 in. of watering 
space. Never leave the drainage system 
plugged. After water has been absorbed, 
open up the system* Beginning about six 
weeks after the boxes are planted, addi- 
tional plant food should be given every 
two or three weeks, using amount recom- 
mended by the makers. Avoid getting fer- 
tilizer on the foliage, and immediately wa- 
ter it in. Remove faded flowers, and never 
permit seed pods to form. 



Finger Pads Aid in Jigsawing 
Thin Wood or Metal 

Wh en cutting 
small pieces of 
thin wood or met- 
al on a jig saw* 
slip iTibber finger 
pads over your in- 
dex fingers. You’ll 
be surprised how 
easily you can manipulate the work as the 
pads tend to prevent yoiir finger tips from 
slipping on the surface of the work. 



Large Stones Are Broken Safely 
fay Heating and Rapid Cooling 




£.<arfe stone by heating it thoroughly and 

then tkroaiing eotd utater over it 

Desiring to break up and remove a large 
rock on his property without the use of 
dynamite, one home owner did the job by 
heating the rock and then dashing water 
over it. A trench was dug around the 
rock, and brush and wood were burned in 
it for a few hours to heat the rock. After 
the rock was heated thoroughly, cold wa- 
ter was suddenly thrown on it, which 
caused it to crack into several pieces. 

Multiple Depth Gauge for Saw 

If the circular saw in your workshop 
isnk provided with a scale for setting the 
depth of cut, this gauge will solve the 
problem and help 
assure accuracy. 

It consists of a 
hardwood block in 
which a number 
of cuts of various 
depths are made. 

The depth of each 
cut is stamped on 
the block so that 
you merely set the 
gauge over the 
saw and raise or lower it until the teeth 
touch the bottom of the desired cut, 

— John R. Beckwith, Utica, N, Y, 
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Loaded Branches of Fruit Trees 
Supported on Adjustable Ropes 




These adjustable sujtpart ropes are tightened tatity 
as the Weight of the fruit inereases 



instantly to suit the length of each indi- 
vidual rower’^s legs. The rest consists of 
two notched wood strips which are nailed 
or screw'cd Inside the boat as shown to 
take a length of broomstick, 



Rows in Garden Are Marked 
by Seed Package 

To indicate the 
location and vari- 
ety of vegetables 
planted, one gar- 
dener uses 
“stakes” made of 
W’ire as shown. 

The double loop 
on lop of the stake 
takes the empty 
seed package. 




Attachment of I'opes to support heavily 
loaded limbs of fruit trees is simplified by 
these adjustable ropes. Each is provided 
with a stout hook at one end and a slotted 
stick at the other. In use^ a rope is at- 
tached to the center of the tree by moans 
of the hookt and the suspending end is 
drawn around a branch and fastened by 
looping through the notches in the stick, 
The device has another advantage in that 
it is instantly adjustable to the increasing 
w’eight of the ripening fruit. 



Convenient Footrest for Oarsman 

When a rowboat is used by persons of 
different heights, this footrest will be 
found a convenience as it can be adjusted 




This footrest is instorttly adjusted to spit roarers 
with either long or short legs 



Needle Punches in Negative 
Indicate Exposure Time 

After printing a 
photo from a neg- 
ative, punch holes 
along the edge of 
the latter with a 
pin or needle to 
indicate the ex- 
posuretime. When 
you want to make 
reprints later, the 
holes in the nega- 
tive can be counted in the dark by passing 
the tip of the finger over them. 

Emergency Hose Nozzle 






EPlDOr 






When you need 
a spray nozzle for 
a garden hose, and 
none is at hand, a 
sprinkler can will 
do the job. Partly 
fill the can with 
sand to keep it 
from upsetting. 

Then insert the 
end of the hose 
into the spo-ut as indicated by the dotted 
lines. If the hose has a tendency to work 
out of the spout, weight It inside the can 
with bricks or stones. 



SPftlMUlK 
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Two Helpful Ideas for Your Camping Trip 






In order to travel as lightly as possiblej 
hunters and campers going by canoe in 
northern Canada do not carry tent poles^ 
but cut them at the camp site, using five^ 
which are erected as shown above. Guy 
ropes at front and rear lend to brace the 
tent rigidly against a wind blowing to- 
w^ard either end. A creosoted rope laid 
on the ground around a lent as showm at 
the right will help keep away erawiing 
insects. It can be fastened down with 
staples^ which are bent froni wire. These 
should be 5 or G in, long. 



Legs of Picnic Table Are Supported on Im>erted Tin Cans 

The tendency of picnic table legs to sink 
into soft ground can be avoided by setting 
them on tin cans inverted and sunk into 
the ground. This also prevents the ends 
of the legs from rotting due to constant 
contact with moist earth. Lawn chairs and 
benches can be supported in the same way. 



Printing Photos on Glossy Paper 

Glossy paper may be handled in several 
W'ays to produce prints having various 
surface effects. A soft, semi-gloss is ob- 
tained by drying the prints between blot- 
ters. Other surfaces may be had by squee- 
geeing the emulsion side in contact with 
various textiles such as silk or linen, and 
then drying in the usual way. 
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EXTRA RQDA\S 




By R. O. BUCK 



LINING the attic with msulating 
board you really "kill two birds with 
one stone/" providing usable space and in- 
sulating that part of your house which re- 
quires it most for year around protection 
from extremes of temperature. In many 
cases savings in fuel alone, over a period of 
years, pay for the attic improvement. 

Each house presents individual prob- 
lems %vhich should be well considered be- 
fore planning an attic room. The type of 
Toof( location of dormers, windows^ stair- 
w'ay and chimney all must be reckoned 
wath* In general, if your attic has enough 
’windows for good ventilation in moderate 
weather, a practical stairway from the 
floor below. Fig. 1, sufficient area in which 
there is 7 ft. or more of height available 
and is either floored over or has 2 by 6- in. 
joists or larger, it may be considered suit- 
able for improving. 

Ventilation: While insulation goes a 

long way in the matter of keeping the attic 
cool in summer, moving air is necessary 
for real comfort. Sufficient windows, lo- 



cated so that cross ventilation is possible, 
will generally keep the attic rooms com- 
fortable. However, in warmer climates 
and in extremely hot weather, forced ven- 
tilation may have to be resorted to. An 
exhaust fan, located so that the blan!:et of 
hot air in the attic ’unll be drawn off and 
replaced by cooler air from outside, is a 
solution of this problem. The floor below 
also may be cooled with the same equip- 
ment by simply closing the intake wdndow 
in the attic and dra’Wing all of the air from 
foelo’w through the stair’W'ay or by means 
of floor registers. A convenient portable 
unit which requires no building altera- 
tions is also available. It consists of a fan 
mounted on an adjustable stand, a canvas 
tube, window board and louver. It is only 
necessary to fit the board to the window 
opening when the sa$h is raised. The unit 
may be removed at will. A permanent in^ 
stallation usually makes a neater and more 
satisfactory arrangement if the fan is to be 
used most of the year. The fan unit in 
this case is suspended in a spring frame on 
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the inside of the wall over a suitable open- 
ing* The springs absorb any noise or vi- 
bration from the motor. If the fan is in- 
stalled in the finished part of the attic, it 
may be concealed by means of a grill* lat- 
tice or case having a perforated door* The 
outside opening must be arranged so that 
rain or snow will not enter. A simple wood 
louver, such as can be obtained from mill- 
work companies, provided with an inside 
door for winter use^ may be used satisfac- 
torily* A newer and more convenient de- 
vice is the automatic shutter which opens 
when the fan is running and closes when 
it is shut off* 

Heating: Heating the aitic room must 
be considered also if you are to have the- 
fullest enjoyment from it. In the case of a 
bedroom, where only a moderate amount 
of heat is required, one or two floor regis- 
ters will bring sufficient heat from the 
floor below. Added ducts for hot-air reg- 
isters or a continuation of present ones is 
also possible. Steam or hot -water pipes 
also may be run up and radiators installed 
in the usual way if the expansion tank on 
the latter is placed high enough. Should 
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Qone of these suggestions prove practical, 
a gas -steam radiator or a fireplace con- 
taining a radiant unit wiH provide the nec- 
essary heat. A flue to the chimney or the 
outside is advisable with any gas appli- 
ance^ however* 

Framing; If sufficient *space is available 
in all or any part of your attic room» full 
height side walls and horizontal ceiling 
are preferable in most cases. The ceiling 
should be at least 7 ft. high, both for ap^ 
pearance and ventilation. The framing of 
the side walls should be done first. The 
sills and plates are laid out on the floor 
and the studs spaced along them, 16 in. on 
centers in the usual way, and nailed* Pro- 
vision for door openings, built-in cases, 
etc.t should be made in the stud openings* 
Both side frames are then raised into po- 
sition* as shown in the detail in Fig* 3, and 
nailed to the floor and rafters. If the plas- 
ter on the ceiling below is poor or the floor 
unusually springy^ screwing the sills to 
the floor may be advisable* Care must bo 
taken also hot to wedge the frame under 
the rafters too tightly as this may spring 
the floor joist and result in damaged plas- 
ter below. The 2 by 4 -in* ceiling joist are 
laid across the top of the plates, toenailed 
to them and spiked to the sides of the 
rafters. Where the ceiling must follow the 
line of the roof for part of the height, as 
shown in Figs* 2 and 4^ short studs are 
spiked directly to the sides of the rafters 
where the wall is to join the sloping ceil- 
ing, Fig* 5. If any part of the ceiling is to 
be horizontal, joists ai'e simply nailed be- 
tween opposite rafters. The joint between 
the slant and vertical or horizontal sur- 
faces would leave the edges of the insu- 
lating boards unsupported, so strips of 
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l*In. materialt to form grounds, must be 
nailed between the rafters* studs and joist 
at these points. 

For some types of rooms exposed rafters 
produce a very pleasing effect* Ornamen- 
tal ^'false rafters” can be used for a purely 
decorative effect after the walls and ceil- 
ing have been covered with insulating 
board. In many cases the real rafters may 
be left exposed. 

Wall Coverings; A great variety of ma- 
terials is available for finishing interior 
walls. Where the ceiling and outside walls 
are to be covered, hoards having insula- 
tion value are essential. Most of the so- 
called softboard, including plaster board, 
is suitable for this purpose* These mate- 
lials come In a number of standard sizes, 
thicknesses and textures but all are in- 
tended for use on studs* joists or furring 
spaced 16 in. on centers* and should be 
nailed all around* the nails spaced 4 to 6 
in* apart. For finishing around dormers* 
such as shown in Figs. 6, 8^ 9 and 10, where 
considerable fitting is necessary* large size 
boards will be found most convenient be- 
cause of the fev/er cuts necessary. The 
cutting and fitting of this material is very 
simple* the space is simply measured care- 
fully, the cuts laid out on the board with 
a square and pencil, as shown in Fig. 7 and 
the material sawed to size. Several types 
of joints between boards arc possible* 
When the board is to be left unfinished 
simple lattice strips nailed over the joints 
make a satisfactory solution. Fig. 4* A 
newer and more finished appearance can 
be obtained either by the use of boards 
having a beveled edge to produce a V 
groove at each joint or by the use of mold- 
ing strips made of the same material as the 
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If you wUh to give your attic space in- 
dividuality so that it will not be just an- 
other roomj you must decide what pui'pose 
the room is intended to serve j then plan 
points of interest utOizing the various pe- 
culiarities of the space to best advantage. 
Planning a boy's room oilers a splendid 
opportunity^ especially where the avail- 
able space is limited and the roof rather 
low. Often you can achieve a very attrac- 
tive and unusual arrangement by a judi- 
cious placing of a bunk over the stair well. 

Beamed ceilings are nearly always ef- 
fective as they give the maximum of head- 
room together with good ventilation, an 



board, which are available 
in a variety of patterns and 
sizes. The room shown in 
Fig. S gives an idea of the 
beautiful finished effects 
which may be obtained by 
the use of molding strips. If 
the wall is to be papered or 
canvased, tight joints are 
necessary. To secure tight 
joints the edges of the boards 
must be beveled, as in Fig, 

11, then butted together and the joints 
filled with a special putty. Metal tape or 
screen wire is next laid over the putty and 
the material pressed through the tape 
with a putty knifej then feathered off 
smooth. Sanding after the putty is dry is 
also advisable. The steps are shown in 
Figs. 11 to 14 inclusive. 

A new plaster board finished in several 
remarkably realistic wood grains is avail- 
able and makes an exceptionally beautiful 
wall. 

When finishing a sloping ceiling, such as 
shown in Fig. 10, it is advisable to board 
up from below and down from the ceiling 
leaving the part near the break to be lilted 
in last, as in this way a closer joint is pos- 
sible, especially if the piece is narrow. 

Some Possibifitiesj Waste space around 
a dormer generally can be utilized for 
built-in bookcases, closets, or a chest of 
drawers, as in Figs. 6, 8 and 9. 



essential if the space is to be used as a 
den or smoking room. A bedroom or boy*s 
room always gives opportunity to utilize 
space in a complete and attractive manner. 
Wall decorations and built-in chests and 
bunks are generally features of such rooms 
and in the average attic you'll find plenty 
of space to build them in. For a real 
‘'sporty" type of game room the Old Eng- 
lish Taproom styling with knotty pine 
walls works out nicely. Knotty white-pine 
shelving and the matching wall material 
are comparatively ine.x pensive and when 
finished in a smoky •'browm color are par- 
ticularly appropriate. A music room is an- 
other possibility. The sloping coiling gives 
good acoustics without echoes* and the 
softboard wall absorbs sound so that you 
may enjoy music without disturbing the 
neighborhood. 

However, before putting heavy pieces of 
furniture, such as large billiard tables, 
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pianos^ etc., into an attic room, make 
sure that the floor i^ sufFiclontly rigid to 
bear the weight without springing the 
joist. A sagging floor Is almost sure to 
crack the ceiling plaster below. Deter- 
mine the si7,e of the floor joist by meas- 
uring the facing board at the stairway, 
as in Fig. 1. Facing boards 7 or 8 in. 
w'ide indicate a 2 by 6-in. joist while a 
9 or 10- in. board shows that 2 hy 8-in. 
joists have been used. The former are too 
light for heavy objects unless they are 
placed over a bearing partition which 
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will carry the weight down to 
the center supporting timber 
or T-beam in. the basement. 

Painting games on the floor 
or inlaying various colored 
pieces of linoleum into a floor 
size piece by cutting through 
the tw'o thicknesses is an cx-- 
celJent scheme both from the 
utilitarian and decorative 
viewpoitil. The popular deck 
game of shufBelx>ard may be 
enjoyed in your attic recreation 
room quite as W'eli as O'n an 
ocean liner, as shown in Figs. 

15 and 16. The cues and disks, 
the dimensions for ^vhich. are given in Fig. 
16, are easily made and the layout for the 
floor lines can be obtained from Fig. 15. 

The object of shufTleboard is to shove 
the disk from the starting line to within 
the numbered spaces, at the same time at- 
tempting to knock opposing disks out of 
the way. The cues are used to shoot the 
disks, W'hich must go beyond the dead line 
or they are taken out of play. Players al- 



ternate and score according to the num- 
bers on w'hlch their disks come to rest 
after all have been played (four for each 
player). Plus and minus figures alter the 
score. Fifty points is game. 

A checkerboard of ^“heroic’* size is also 
a source of great amusement. The board is 
painted or inlaid in the usual form, mak- 
ing the square 6 in, or more in size. Large 
wooden disks are used for checkers. 
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Rubber Holders Support Oars 
While Fishing from Boat 




Oars are heat o«f of ihe Way, and they do nof drip 
water into the beat wHeri rubber holders are used 



Tired of resting his oars on the bofit in 
front of him and having them drip water 
over his tackle while fishing, one sports- 
man nailed rubber holders to the sides of 
his boat to support the oars as indicated, 
The holders were short pieces of an old 
auto easing with the beads cut off. 

— Bob Poulson, Los Angeles, Calif. 



Picnic Luncheon Cloth Is Held 
by Clothespins in Ground 

The next time you go on a picnic, sharp- 
en five or six regular clothespins and take 
them along. They are ideal for michoring 




Clothespins slipped over earners of picnia cloth pnd 
pushed into ground protect jJ offfiittt 



the comers of the luncheon cloth to the 
ground to keep wind from blowing it 
about. Just twist each comer of the doth, 
insert it between the legs of a clothespin 
and push it into the ground at an angle as 
indicated in the circular detail. 



Feet of Adhesive Tape Protect 
Bottoms of Glass Graduates 

To avoid acci- 
dental breakage 
of glass graduates 
on the stone tops 
of laboratory ta- 
bleSj attach short 
pieces of adhesive 
tape to the feet as 
shown. These 
pieces also tend to 
prevent slipping. 



Keeping Slide-Rule Case Closed 

Students, engi- 
neers and others 
who carry a slide 
rule in a case can 
keep it closed by 
wrapping a strip 
of adhesive tape 
around the flap as 
indicated. A sin- 
gle thickness of 
tape is sufficient and allo'ws the case to be 
opened ea.sily wnth the fingers. 

—Warren H. Bueff, San Jose, Calif, 



Handkerchief Keeps Its Shape 
in Coat Pocket 

When you wear 
a handkerchief in 
your coat pocket, 
shape it as you 
like it. Then fold 
a piece of light 
cardboard over 
the lower part and 
slip on a rubber 
band. The card- 
board holds the 
handkerchief in 
shape and is un- 
noticeable. 
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Npii'Sag Lamp for Workbench 
Adjustable to Any Position 




The pitfottd arrangemeni of the support arm ef 
this lofnp prevents sagging 



Pivoted on two electrical outlet-box 
covers^ the arms of this adjustable work- 
bench light can be swung to illuminate 
any part of the bench without sagging. 
The two covers, one screwed to the over- 
head floor joist and the other to the ex- 
tending arm, are held together with a lag 
screw through the center. Proper adjust- 
ment of the screw to get easy movement 
of the arm is found by experiment. The 
circular detail on the right shows how the 
socket is fastened to the arm with %-in. 
pipe and lock nuts. 





Rubber Hose on Sdrring Rod 

To aid in dis- 
solving powdered 
chemicals in liq- 
uid solutions con- 
tained in a glass 
graduate, slip a 
piece of small rub- 
ber hose over the 
end of the stirring 
rod. The hose will 
bend to conform 
to the shape of the 



graduate so that the wet powder that tends 
to stick to the glass is scraped off easily 
and mixed with the liquid. Small hose 
that has a ribbed surface is best as the 
corrugations of the rubber produce a good 
scraping action against the glass. 



Non- Slip Covering for Boat Seat 




To help avoid 
slipping off the 
seat, when pulling 
on the oars of a 
heavy boah one 
fisherman employs 
a rubber stair 
tread. The curved 
edge of the tread 
engages the back 
edge of the seat so it will not slide forward 
under the movement of the boatman. 



This Portable Sewing Nook Sets 
Any Place in Home 

Any part of your home can be converted 
into a sewing nook with this folding screen, 
the back of which Is equipped with pock- 
ets and shelves to accommodate sewing 
materials. When not in use^ the screen 
can be folded and set away. One panel is 




Feiding scretn haldw all your Msaiing materials and 
is stared in closet when not irt use 



provided with small hooks at the top for 
hanging up unfinished garments, sewing 
apron or smock^ yardsticks^ etc. The cen- 
ter panel is equipped with three or more 
pockets sewed onto a strip of oilcloth or 
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cotton. The outside panel has narrow 
spool shelves near the top. Below this is 
a series of pockets to take care of the 
smaller articles needed in sewing. In the 
center is a deep pocket for scissors, on 
either side are shallow pockets to hold 
such articles as tape measure, thimble, 
cards of fasteners, needl ebooks and other 
miscellaneous items. A square pincushion, 
flat at the back, is hung at one side on a 
di-apery hook. At the bottom of the panel, 
a large paper bag serves as a wastebasket. 
Holes punched at one side slip over small 
hooks on the panel, so that the bag can 
be removed for emptying. 



Emergency Soft Nose for Mallet 





SECT ION OF 
INNER TUBE 



When using a 
mallet and the 
work re ou ires a 
ust 

stretch a wide 
band cut from an 
inner tube over 
the bead. The width of the band should be 
slightly les5 than the diameter of the head. 



Simple Miter Box for Workshop 
from Two Pieces of Wood 

A simple miter box that will handle most 
of the requirements of the home w'ork- 
shop may be improvised from two lengths 
of 2 by 4 -in, stock, which are cut and bolt- 
ed together as shown. In use, the impro- 
vised miter is adjusted to the desired angle 
and then clamped in a vise to hold it. 
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Christmas-Tree Lamps Illuminate 
Model-'Railroad Signals 
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Fou can inrrpensive sig^nais tor a fnadml 

raitrOad by uain^ Christmas-tree lamps 



You can assemble model-railroad sig- 
nals from Christmas-tree lamps, two of 
which are shown. The flashing danger sig- 
nal at the left is made of light wood and a 
lamp and socket are clamped to it and 
wired to the track, a flasher that is used 
on the tree lights being installed in the cir- 
cuit to flash the lamp. The station lamp at 
the right is a length of small copper tubing 
soldered to a base and fastened to a j&ocket 
and lamp, the wires being run through the 
tubing to the lamp. Many other types of 
realistic -loo king signals can be made in a 
similar manner. As most lamps used on 
Chiistmas trees work on 14-volt current, 
you can use the regular train transformer 
to operate the signals. 

“William Naken, Chicago* 



'^[A good way to handle cloths when giv- 
ing a patient hot applications is to put the 
cloth in a potato ricer, dip it into the hot 
water and then wring out the water by 
pressing dowm on the cloth while it is still 
in the ricer. 




By FLOYD MIX 

'TRANSPARENT Cellophane straws, 
^ aval] able at mo£t drug and ten- cent 
stores, find many uses in craft work. To 
get the knack of using theiUj it^s best to 
start with a simple project such as the gift- 
package decoration, or pompon, Fig. 1, In 
making this you wall need a package of 
straws of a color and shade to harmonize 
with the package wrapping, and a 12- in. 
length of No. 32 spool wire, or stout cord. 
Place twenty to thirty of the straws to- 
gether, and bind them tightly in the exact 
center as in Fig. 2. Pulling the wire up 
snugly wall cause the straws to spray. 

Only a slight variation of this procedure 
is required in making the candleholders 
showm in Figs. 6 and 7. For the small hold- 
er cut the straws about 4 in. long, tie them 
in place around the base of the candle and 
spread them out. For the large holder, 
construct a cardboard form as shown, coat 
it with colored sealing wax, then tie the 
straws together in bunches of four, and 
fasten several of these bunches around the 
candle form. The ends of the straws may 
be tipped with sealing wax of a contrast- 
ing color, before assembly, if desired. 

The novelty cage for a yam or celluloid 
bird. Fig. 3, adds a cheery note of decora- 
tion to a nursery or sun parlor. Sixty full- 
length straws are required. Cut four 
straws into 1-in. lengths to serve as spac- 
ers, then string them on yam, as shown 
in the detail. 

Fig. 4 illustrates a striking chrysanthe- 
mum table decoration, consisting of five 
flowers and twelve leaves joined together 
on a main stem. For each flower you will 









tom 



Cellophane Straws 



iioed twenty -six yellow straws 3 in, 
long and eight orange straws of the 
same lengths Fig. 5, details A to E in- 
clusive, gives the procedure to follow* 

A 6-in. length of light wire is slipped 
into each one of the straws and they 
are flatten edn Then they are bent to 
form petals. The ends of the fine wire 
are bound to a piece of No* LO wire 
approximately 6 in* long^ which serves 
as a stem. Leaves are made from pieces 
of kraft paper cut to the size laid out 
in the Vii-in* squares. Two pieces of 
paper are required for each leaf* These 
are glued together^ with a 6 -in. length 
of light wire in between which serves as a 
stem. The surface of the paper is coated 
with green wax, and veins marked in the 
wax with a sharp object, while it is still 
warm. The leaf and flower stems are 
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four of the flowers and three or four leaves 
onto a cardboard form as previously de- 
scribed. Another interesting project is the 
boudoir lamp^ Fig* 8^ turned parts for 
which are dimensioned in the detail* Ven- 



twisted onto a piece of No* 10 wire, which 
is wrapped with yellow Cellophane ribbon. 
Candleholders to match are made by tying 



illation for a 25 -watt showcase lamp is 
provided by keeping the straws separated 
with Wu-hi. cardboard spacers. 
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Large Breaks in Plastered Wall 
Are Easy to Patch 




Altiraym rtmove 4il/ crashed piaster ^ cuf away dam-^ 
a^ed iath and tAen cgi?er with pigcf af screen wire 



Anyone can do a workmanlike job of 
patching breaks in plaster if a simple pro- 
cedure is followed- If the break is a small 
crack, remove the crumbled material and 
undercut the edge of the firm plaster. But 
if the break is large and the laths are 
broken, remove the damaged plaster and 
cut away the broken parts of the lath. 
Then undercut the edges of the firm plas- 
ter and tack a piece of screen wire over 
the lath. Dampen the edges of the plaster 
so that the patching material will bond to 
it thoroughly. Regular patching plaster, 
which you can buy in any amount desired, 
is best, although a mixture of plaster of 
par is and water wdll do, 



Comer Angle Improves Tape 

Soldered to the 
case of a pocket 
tape measure, a 
2-in. metal angle 
will permit the 
tape to be used in 
comers and simi- 
lar places where 
it is difficult to ob- 
tain an accurate 




dimension. The tape is read to the end of 
the angle, after which the length of the 
metal is added to give the accurate di- 
mension from the comer, 

— Daniel Reynolds, Pontiac, Mich* 




Coil Spring on Cable Release 
of Camera Prevents Kinking 



Kinking of the 
cable release on a 
camera when the 
latter is closed, or 
when a self-timer 
is used, can he 
prevented by slip- 
ping a small coil 
spring over the 
release next to the 
shutter as indicat- 
ed. If the spring 
has a tendency to slip out of place* put a 
small piece of tape over one end* 



Cutting Tenons for Ship Models 

Here’s a little tool that simplifies the 
tedious ]ob of cutting tiny tenons on ship- 
model stanchions* All you do is grip the 
stanchion in a vise and drive the tool over 
the end of it to form the tenon. The tool 
consists of a hinge pin drilled at the end, 
which is ground to a taper to provide a 
cutting edge as indicated. 

— Norman Sweat, Tippecanoe City, Ohio, 




A tcdiavs tash is made maeh easier when ihw madml^ 
maher ucca thim fenojt-Cuf'tiA|' 
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Windmill Pump Aerates Outdoor Fish Pool 
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Aerating outdoor fish pools is a simple 
matter with, this windmill -driven pump. 
As long as there is any wind, the pump 
produces a constant supply of air^ w'hich is 
liberated under water. A wheel of 18 in. 
or more in diameter rotates a Carrie which 
actuates the pump plunger or piston. The 
wheel is pinned through the hub to a steel 
shaft on the other end of w^hich is a brass - 
disk cam also pinned to the shaft. If you 
care to go to the extra work, an oil pocket 
can be bored and fitted wdth a cap^ and an 
oil groove turned in the periphery, as 
shown. The groove should be very shal*^ 
low, and a small oil hole should be drilled 
in it to the pocket which is packed with 
oil-soaked cotton. The shaft is mounted 
on a wood bracket, and turns in a brass- 
tube bearing. The bracket swivels on an- 
other brass tube which serves as the pump 
cylinder, A steel sleeve over the brass 



tube forms a bearing. The pump plunger 
is of steel with the upper end ground con- 
vex where it contacts the cam. A coil com- 
pression spring keeps the plunger against 
the cam. Ordinary tire valves are screw'ed 
into a brass block at the base of the pump 
cylinder, arranged so that the air can 
come in one and pass out the other. An oil 
cup with wick should lubricate the plung- 
er. This is important, as it wdll also in- 
crease the efficiency of the pump. A 
copper tube is soldered or connected to the 
discharge valve and carried down under 
the water of the pool, A number of very 
small holes* none over Vin in,, are drilled 
in it, and the end is plugged with solder or 
pinched in a vise. If small ball-thrust 
bearings are available, operation will be 
greatly improved by installing them be- 
hind the windmill and on pump cylinder 
between the bracket and the top of post. 
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Emergency Dipper for Camp Use 
from Tin Can 





// ydd fereet ttf takt a dipptr «Ji ji^our camping trip^ 
this one from a tin eon u/ilt BwfVi tht putpirtc 



An excellent dipper or stO’WTjan for use 
around the camp is assembled in a jiffy 
from a tomato can and a forked sticks 
When removing the contents of the can, 
the top should he cut across as indicated 
to provide four pieces which are rolled 
over the prongs of the stick* The utensil is 
especially convenient for dipping water 
from a spring, for heating coffee or other 
liquids over a camp fire, and for many 
other purposes. 



Quick Way to Get Exposure Time 
for photo Filter 

If you have an exposure meter of the 
photoelectric cell type, you can get the 
correct exposure, when using a filter, by 




Correct axpdJura iimt for fitttr found by tubing 
rtoding on through After btfore tubing photo 



simply taking a reading on the object to be 
photographed 'through the filter. This is a 
timesaver for the photographer who car- 
ries a number of filters and cannot always 
remember their correct filter value. 

— O* L. Snider, Universal City, Calif, 



Water Gauge Made Easy to Read 

W a t e r-1 e v e 1 
gauges that are 
hard to read on 
boilers or tanks 
because of inac- 
cessibility or poor 
light can be im- 
proved by placing 
a white card with 
heavy, diagonal 
lines behind them. 

The water in the 
lower portion of 
the glass acts as a lens, focusing the light 
strongly on the card. At the same lime the 
effect is heightened by the bending of the 
oblique lines due to the higher index of 
refraction of the water. 

— John G, Roberts, Chicago. 



Invisible Support for Flowers 

Completely con- 
cealed by the fo- 
liage, this flower 
support not only 
protects a plant, 
but a bird cutout 
realistically ex- 
posed at the top 
adds an attractive 
decoration. The 
support is made 
from a length of 
broomstick, which 
has several holes drilled in a circle near 
the center to take short lengths of heavy 
wire, which have hooks bent at the outer 
ends to take the plant stems. The bird can 
be cut out of either metal or wood and 
should be painted with bright colors. 



eWhen you use a mixture of soapy water 
and cleaning powder to wash walls, add 
enough flour to make a paste so that the 
mixture will cling to the wall long enough 
for the powder to dissolve the dirt. 








Before launching 
Your Boat 



to recaulk the entire hullj Fig* 13* 
Remember that a seam which has 
opened as a result of a winter's dry-- 
ing out will promptly close again 
after the boat has been in the water 
a short time* It is only necessary to 
fill these seams with an elastic seam 
composition to keep the water out 
of the boat until the swelling has had time 
to dose the opening. When putting in the 
compound do not attempt to pack the seam 
full. Leave a slight hollow to the outer 
surface so that when the planks swell the 
compound will be squeezed just flush and 
not beyond the planking. Take a pointed 
knife and test all planking and deadwood 
for decayed spots, Fig. 12* The only cure 
for rotten wood is replacement. 



By Walter E, Stewart 



PART II 



hull of your boat must be sound 
^ and tight if you are to be free of worry 
when the wind makes up and the weaves 
begin to pound. Now^ while the boat is 
high and dry, pull out a 
little of the caulking be- 
tween garboard and keeh 
at the stem, at the stem 
post, and at the turn of 
the bilge to see whether 
it has the w^hile or gray- 
ish appearance of sound 
material or whether it is 
black and brittle, indicat- 
ing rot* Only if the old 
caulking has decayed or 
fallen out should you plan 
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If rust from galvanized fastenings streaks 
the topsides of your boat, dig out the plug 
over each rusted fastening and scrape it 
clean. Blow all the flakes of rust out of 
the hole, give it a thick coat of white -lead 
paint, and fit in a new plug* In small boats 
putty instead of wooden plugs may be used 
to fill the hole, The most universally used 
putty for this purpose is a paste made with 
whiting and just enough white lead in oil 
to make it of good working consistency* In 
making new wooden plugs be sure that 
the grain of the wood runs at right angles 
to the axis of the plug, otherwise swelling 
of the plug will cause it to protrude be- 
yond the planking. When necessaiy to 
renew plugs over the heads of screws 
holding deck and side planking, proceed 
as in Figs* 15, IG and 17. 

The putty mentioned above is also good 
for filling in very small cracks or chipped 
places in wood or paint. Before starting 
to paint, Fig* 11, scrub the topsides with 
fresh water and a strong cleanser* Any grease or tar 
that remains on after the scrubbing can be removed 
with kerosene* Tar or grease left on will surely strike 
through new paint. After cleaning the topsides rough- 
en the surface slightly with No. 90 sandpaper so the 
new paint will form a good bond* Normally you will 
need to apply only one coat of flat paint and one of 
semi-gloss. In case the old paint is in very good con- 
dition the one coat of semi-gloss will be sufficient. It 
is well to remember that discolorations show through 
glossy coats much more than through flat. Some boat- 
men say that the entire paint job on the topsides 
should be flat. Their theory is that by the end of the 
season most of the flat paint will have powdered off, 
eliminating the need of the occasional burning off 
which otherwise would be required. 

If the varnish on bright work, Fig. 14, is gone to the 
extent that the wood has become weather-stained, the 
only thing to do is remove the remaining varnish, 
bleach the wood, sandpaper smooth, and apply at least 
four coats of new vamish. The best varnish you can 
buy is the cheapest for use on the outside of a boat. 
Too many coats of paint on a canvas deck is a sure 
cause of checking, so if your deck is in good condition, 
touch up any thin spots, sandpaper lightly all over, 
and apply only one coat of finishing paint. Remember 
that it is the varnish in paint that causes it to crack. 
If the deck is already badly checked, all the old paint 
must be removed, for no amount of sandpapering and 
filling- in will ever conceal serious checking. To cover 
up relatively light checking, sandpaper the edges 
dow n smooth, with a very small brush fill in the crack 
with thick paint, allow to dry> sandpaper again, then 
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TEAR I N I 
CANVAS DECK 



paint the entire deck. Get the bottom of 
your boat perfectly smooth, even if it Is 
necessary to use a plane to do it, before 
you paint* When getting the barnacles off 
be sure to get not only the projecting pyr- 
amid, but the tightly adhering base as well. 

All copper anti-fouling paints are best 
applied immediately before launching, and 
be sure to follow the maker^s directions as 
to thinning or the lack of it. Any deviation 
from the tested formula is likely to be det- 
rimental to the protective properties of the 
paint. Bronze bottom paint usually should 
be permitted to dry and harden before the 
boat is launched, but be guided by the 
maker’s directions if they differ from this. 

The rigging of sailing craft is as vital as 
the power plant in motorboats. If aJiy line 
is of doubtful strength, replace it. Should 
a halyard part or a sheet let go when you 
are in a blow on a lee shore you will al- 
ways regret the few dollars you have 
**saved” by using the old rigging one extra 
season* This is not advice to replace your rigging 
every year^ for this extreme is seldom necessary. 
However, it is always wise to reverse ends on both 
halyards and sheets so as to shift the \vear to another 
part of the line* Backstay w'hips also should be re- 
versed. Make sure the sheaves in all blocks run 
smoothly, that all blocks arc large enough permit 
the line to reeve through thern freely, and that shack- 
les, sister hooks, and snaps are not worn dangerously* 
Fittings at the mast head, of all places the most dilh- 
cult to get at in an emergency, are often neglected. Go 
aloft and replace any worn, frayed, or rusted parts. 
See that your standing rigging has not been weakened 
by rust, and if it is galvanized steel give it at least 
one coat of exterior aluminum paint* Cut off the old 
and make new splices over the thimbles at the ends of 
your tw'o or three anchor lines* 

In a final checking over, clear out the strainers on 
all water intakes* If necessary, replace the rubber 
connecting hose between hull connections and metal 
water lines* All through-hull connections in your boat 
should be fitted with sea cocks. You can make a neat 
repair for small tears in a canvas deck by slipping a 
piece of canvas considerably larger than the hole un- 
der the edges of the surrounding deck material and 
spacing copper tacks not more than % in. apart all 
around the opening. See Figs. 19, 20 and 21. 

Every season a few boats slide into the watei'. Fig* 
18, and immediately develop a serious leak. After 
much pumping the owner remembers that he forgot 
to plug the drain hole in the garboard plank. So, as 
soon as you have finished scrubbing the bilge make 
a new plug and drive it home. 



PATCH 



^ COPPER TACKS 
2H SPACED S/^- APART 



PATCH (S WORKED J 
under ed&es of OPCPMINO 
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Leaves Troweled in Sidewalk 
Produce Neat Border 



WET 

COMCRCTIE 



After applying the finishing coat to a 
freshly laid sidewalk, tree leaves were 
troweled into the wet surface along the 
edges. When the concrete had set and the 
leaves dried, they were w'ashed away with 
a garden hose, leaving their impressions 
in the surface, The border shown was 
made with elm leaves. 



TRFE LEWES 



A variety of designs can be u^arked out by using 
different shaped leaves af Various trees 



in a wind, replace the wooden crossarm on 
one support post wdth a discarded auto 
spring. If the lines are of long span, they 
may he supported with another spring set 
into the top of the center post. In this in- 
stance, the wires pass through the eyes in 
the ends of the spring. 

— G, E, Hendrickson, Argyle, Wis, 



Hack'Sawing Large Work 

when cutting 
oil a pipe or shaft 
that is larger in 
diameter than the 
clearance of the 
saw frame, cut in- 
to the work as far 
as you can. Then 
unfasten, leaving 
the saw blade in 
the work, and at- 
tach the frame from the opposite side of 
the work. When the cut is completed, the 
severed ends will be smooth. 




Clothesline Attached to Spring 
Always under Tension 

To retain tension on a clothesline with- 
out danger of having the posts loosen un«^ 
der vibration of the clothes whipping about 




Avto-^spring erossarms on yaur clothesline posts 



fteep lines taut without props 



Sheepskin to Oil Hand Plane 

To keep the face 
of my hand plane 
slick, I frequently 
draw it across a 
piece of lard-oil 
impregnated 
sheepskin, which 
is tacked to one 
corner of my 
workbench. This leaves a slight fdm of oil 
and greatly reduces friction when using 
the plane. Keeping a coating of oil on the 
steel also prevents the formation of rust. 

— Frank Andres, Seattle^ Wash. 



Cool Handle for Your Iron 

If a strip of cor- 
rugated cardboard 
is wrapped around 
the handle of an 
electric iron and 
fastened with tape^ 
the handle will not 
become uncom- 
fortably hot when 
the iron is used 
for long periods. 







These eoptes ai anei*nt Chinese hanios witl 
give your den or reCrration room a novel, 
oriento’l foufjF], Making them rnt'e-Ji^rpj rto fil- 
ing more than some neat fitting and hand 
earning. If the corvtng designs shown here 
iiire to a intricate to suit you, simpler ones 
ran be xubatituted 
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Heavy Outboard Motor Moved 
on Detachable Wheels 




and axle trom boy's tvagan tfuicMy attached 
to Outbocrd motor to moOe ft n^heelharraw fashion 



Having an outboard motor that was too 
heavy to carry* I moved it wheelbarrow 
fashion on a couple of detachable wheels. 
These consisted of the wheels and an axle 
obtained from a boy’s express wagon* In 
my case* the axle was bolted to lugs on 
the gas tank of the motor, both the axle 
and lugs being drilled to take the bolts. If 
your motor has no lugs on the tank* iron 
brackets usually can be slipped under 
some bolt or cap-screw heads for attach- 
ment of the wheels. 

— Loyd Jensen, Los Angeles, Califs 

'Tur-Lined’* Screwdriver Protects 
Surface of Finished Work 

Improving on 
the old method of 
soldering a piece 
of tubing around 
the blade of a 
screwdriver to 
keep it from slip- 
ping off a screy/ 
head, one wood- 
worker covers the 
tube inside and 
out with chamois 
skin or soft fabric. 
The tube should be large enough to glue 
the skin or fabric inside, after which the 
latter is turned up over the edge and is 



held in position by a wrapping with fric- 
tion tape. The protective lining avoids 
man'ing either the finished work or the 
head of the screw* 



Clothespin on Wire Hook 
to Hang Garments 

In our home we 
find that spring- 
type clothespins 
fitted with hooks 
are very handy 
for hanging up 
caps, hats and gar- 
ments that are 
usually hung on a 
hook. The clothes- 
pins make the use 
of hooks on the closet walls unnecessaicy. 
The hooks are pieces of heavy wire run 
through the coil springs of the pins and 
bent over as indicated by the dotted lines* 
' — Herbert T. Ludgate, Toledo, Ohio. 



Dust Removed from Photo Films 
with Electrified Comb 

Tiny specks of dust and lint are easily 
removed from rolls of miniature-' camera 
film with an ordinary hard-rubber comb 
which has been rubbed brLskly with a silk 
handkerchief. Then the charged comb is 
brushed along the surface of the film, and 
it will pick up the dust specks. 




Rabber comb charged with stltiic etectriiiity ttmovet 
invisible dticf ipecks ftam miniaturw-camera him 
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Decorative Feudal Castle for Your Fish Pool 




Hitting in thf frnler of your 
fith pool, this madtt gives a 
rfaiTiVh'c impressintn of tht pld- 
timf fiftih surrPUTidod by its 
pratictivt meat, Stenes and 
mofioT' are used tfiroughoutt 
the four ^cinf cdppcif 

UFiV^ tuf-rtfj ef u;i>« cov- 

trtd ufith platter, EUetric 
lighting it optional and can be 
■nttalfeJ 0 S iji<fr0otc{^^ if desired 



water\'pii^ 



cOMQurr . , / 



This Tumbiing -Acrobat Toy WiH Delight SmaU ChUdren 



Kerens a simple toy that will give the 
children a lot of fun. When the acrobat Ls 
knocked over, it appears to be falling to 
the floor* But just at the cmcial moment, 
it hooks onto the next bar and swings with 
ease. A slotted back rest keeps the acro- 
bat in position for the next act* The figure 
is cut out of cigar- box wood with the arm 
and the right leg in one piece* The left 
leg is cut separately and swings on a pivot 
to give movement* A couple of pencil 
lines will establish identity of the arms 
and both sides. 



Diluting Showcard Colors 

The trick in using showcard color is cor- 
rect dilution. For a really good job on 
large surfaces apply a second coat after 
the first has dried thoroughly* Beginners 
usually fail to allow for the fact that the 
color dries out quite a bit lighter* Fre-- 
quently a drop of glycerin will improve 
the color work, 

— Leonard F* Dodge, Machias, Me* 




from a Pert teal position on one bar, the 
aerObat grabs the Stetind bar as he falls and 
safely in a realistie manner 
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Shift hnngtr‘t: ni-t fjroitided by drieifte staSi’btod push pins into a hactrd ol- 
tntrbfct fn tht bfifti ihi cforef door aj s/^*?u:'Jl in tbo firtit aboee^ To http in- 
Opf */ f^iif hrted bo* susprnd it from the pontry tbett am detailed af fbe 
right, Po furt the stde^ or bach af tht box. do not tOtrcA os u,'a?l 



»ii)B8ER Host 



5tCT0N OF RUBBER 



Ant pouidtr ip eastet^ 
cups prt etnt X ucceSt 
to food cabinet 



Piece of rubb^i' hose on 
faticet helps to aPoid 
hreabing glassware 



Shart-itemmed flewetM slipped into soda 
straws are easy to arrange jn a bouifuct of 
larts-slemmed ftowert to that they may he 
placed I'n a tuft filfl/it* a clothes pole 

Writ be non-slip if a thort length of rubber 
hose slit Of is tacked to the upper 



These neat and sercteeobic 
table pads are pieces of in- 
sulating board.^ Tor a fmaff 
table top a single piece if 
Eifunllv sufficient 






HOME 








Ltftf thi space unt^cr' a fja-^errr^nf slair step and hin^in^ 

thi ircctd to the rtser-j pr&ttidet ^ hapdy place fo hetp addi^ and 
ends, the foh of laying simptt^eJ by lifting 

corners and tdges near the watfs with a hoasehold suction cupf 
glycttrtn applied t'a the cup edge rttaJleff it hold iiglilly 



KimrisiP^ 



A reseevpif on tho f€rruto 
ai a brush fcfds paint or 
roofins cement uttffortrjly 



Cerner hrucet used to 
ban a dry cstis from insu- 
latinft strip 



tf your basement laundry stpue <«■ tftc 

mer, open the cleanout dpar at the base of tfre 
chimney^ place a roll of neiPSpaper inside and ignite 
r(. The heat drives the damp oir from the chimney 
and restores the natural draft. JUshtt the next time 
>ou trkflJi j'owr library bauAs try walipaper cleaner 
fo remotfc dfujf trom both the pfiffet anJ caLT«r£ 
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Tent Ridge Pole Rests on Springs 
to Hold Canvas Taut 




Springs uR<^cr ridge pole prtnfide pressure to keep 
eon VOS stretched ncot^y regardless of ufeatker 



To keep the seamis of his tent from being 
damaged by excessive shrinkage when the 
canvas becomes damp^ and also to avoid 



excessive sagging when the cloth dries out, 
one camper uses coil springs under the 
ridge pole as indicated. The springs pro- 
vide a pressure against the ridge pole 
which keeps the can%fas stretched neatly* 



Emergency Vise for Fishermen 

Fishermen who 
have to repair or 
construct flies in 
camp can use a 
tin can and a pair 
of pliers as an 
emergency vise. 

The can is driven 
into the ground, 
bottom side up, 
and holes are 
punched in It to 
receive the han- 
dles of the pliers when closed. The hook is 
placed between the jaws of the pliers and 
is held securely by forcing the handles 
into the holes in the can bottom. 





Whether it*a a simple rowboat, an ou^liaard i'unaftout dr a /antiljF eruzcei** find some^ 

thing jfou u/anf amortg our blueprints^ These are tome of the pOpufor prrllts lift tAe Izifj 



♦'ARROWHEAD” SLOOP — ^44 to 9Sl ; 2l*U* 
aaillioBt that can he built by average crBfta> 
man. Accommodates^ up to ]D pa»»enfiers. 
Set of a prints 41^50- 

"HS-HO” 14-FT* FAMILY RUNABOUT— 
flflO to S45: Pamred by 1 1 lu 2Z hp, out- 
board or a converted Ford motors Set of G 
prints fl.OO, 

"ROAMER^'^— 7 S 5 ta 770 : Outboard cabin 

crkiiGer. Id ft* lon^^ &fi in* bean:. Requires 
outboard motor of 20 to 36 bp. Set of 4 i.K 
prints, $ 1 . 00 , 

12-FT. ROWBOAT — 707: Flat bottom. Can 
be used with amall outboard motor* £Scr 

“Sea SAUCER” — 693: Lightweight sailboat. 
L«n{;th ft* Planked with 3/16-in* ply- 
wood. 2St. 

10 -FT, ROWBOAT AND AUTO TRAILER^ 
551 : Wonderful ecrmbiuation for Week-end 
trips, 25 c* 

CANVAS-COVERED KAYAK — 028 and 020 : 
Light framework covered with canvas* 17 
ft. in length, and OCCOmmodatcB ainfle pae- 
aeneor* Two prints SOc. 

Any »ix of theK blueprints iuot aet« of prints) 
will be oent postpaid upon receipt of $ 1.00 

Blueprint Department* Popular Mechanics Magazine, 299 E. Ontaria St., Chicago 
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T TERE’S a way to add a novelty to your 
homemade smoking stand, clothes 
closet or bookcase^ Neat and practical, too^ 
because such a roll*away door keeps out 
the dusl^ can be finished in attractive col- 
ors and does not swing out like the con- 
ventional door. You can use the same 
construction for a partition or for an in- 
side opening where there is no room for a 
swinging door. 

Although there are variations, in essen- 
tial the lid or roll consists of a number of 
narrow strips laid side by side and glued 
to heavy cloth, Figs, 1 and 4. The strips 
must be exactly the same length and iden- 
tical in sectional size* The cloth to which 
the strips are glued is cut to the width 
between the guides or grooves in which 
the ends of the strips slide. This is neces- 
sary to prevent the cloth from binding. 
Before gluing up the roll, make a jig to 
hold the strips firmly in position and 
spaced about Vk in. apart* Very little 
glue is needed to stick the cloth firmly 
to each strip. The trick in making a 
successful job of this is to spread a thin | 
line of glue on the center of each strip, 
then place the cloth and roll it dowm 
into firm contact as in Fig. 2, Endpieces 
of the box are grooved to receive the 
ends of the strips, which slide in the 
grooves* A handle is provided on the 
sliding cover as in Fig. 1. The slot 
formed where the Ud bends downward 
is covered by a strip running parallel to 
one of the longer sides. The side piece 
opposite has a shallow groove to receive 
the edge of the lid, 

Variations include an attractive door 
or lid made from dowel rods fastened 
either to cloth or strung together with 



(S) 



941 



942 



rOPULAR MECHANICS 




PtiLLEVS 

ROD" 



:COU»tlULAAtMiCE 



fine V 
tCEAF? 



CANVAS 



5 HAV-F" 

^ ROUFID' 

IW^GLDING 



[^rTITKIR 






l^TBlPS ’ 
lyiACto 



tAC^<S 



gluec? 



I 'STRIPS 



cord running through drilled holefs. Strips 
of various colors can be assembled into at- 
tractive patterns. Steel rods or tubes can 
be strung on wires or chains and so on. 
Fig. 3 show’s the type construction you 
would use in installing a large sliding door, 
such as that in a closet or partition. The 



roll is made up in the same w*ay 
as described before. The guides 
are separate strips, curved as 
sliown so that the rail will slide 
easily. When the installation is made, these 
strips or guides must be spaced equally 
throughout their length so that the roll 
cannot buckle. A counterbalance is nec- 
essary for a large door. The weight can be 
concealed behind a partition and connected 
to the roll with cords running over pulleys. 



Ftoat-Controlied Electric Akurm Is Handy for Icebojc Pan 




Especially useful to hook over the edge 
of your icebox drip pan, this alami sounds 
a buzzer when the pan is filled. It is also 
handy to hook over the edge of a pail or 
other container^ w^hich is slowly being 
filled with liquid. The alarm consists of a 
dry cell and a buzzer connected to a piv- 
oted cork float with strips of copper. The 
circular detail shows how the float closes 
the circuit when raised by the liquid. 

— W> E* White, Plymouth, N, H. 



Clf apples are slit with a knife in three or 
four places before baking, the skins will 
not wrinkle in the oven. 
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Electrical Trimmer Shapes Arrow Feathers 




An important point in producing good 
arrows is accurate trimming of the feath- 
ers, which, is often, neglected because lack 
of experience or proper tools makes the 
job difficult. The electric trimmer shown 
above enables anyone to do the job in a 
professional manneiv The trimmer consists 
of a hardwood base carrying notched sup- 
ports in which the arrow is laid so that 
the feathered end can be rotated against a 
hot resistance wire shaped to the correct 
contour* The base is 5 by 24 in., and the 
insid.e dimensions of the box! ike end are 
3V2 by 7 by 2 in. This allow^s the full, un- 
cut feathers room to turn and fall, and also 
allows cresting the entire painted part of 
the arrow without fear of smearing* The 
notches in the box ends and in the support 
pieces are % in. deep with the back sides 
cut straight. This permits one side of the 
arrow, regardless of its diameter, to be a 
constant distance from the trimming wire. 
At the back of the box, a % by 3-in, sec- 
tion is cut out and a piece of fiber the 
same size is substituted. This is hinged at 
the bottom so that it may be dropped to a 
horizontal position or left straight up out 
of the way when not in use. Binding posts 



in this piece hold the resistance wire and 
are connected to posts at the rear of the 
box. Clea Lance between the shaft and the 
closest points of the wire should be about 
hb in. Operating temperature of the wire 
must not be too hot or too cold. Using a 
G-volt transformer, a No* 22 German sil- 
ver wire between 2^/^ and 3 in. long will 
give excellent results. The wire must be 
almost white hot, otherwise the feathers 
will merely melt and gum the wire. 



Fishing Rod Carried in Boat 
on Rubber "Hose Supports 

Slit along one 
side and nailed or 
screwed to the in- 
side of a boat, two 
short pieces of 
garden hose pro- 
vide safe supports 
for carrying a 
hshing rod. These 
are better than 
metal hooks or wood pegs, which might 
cause accidental injury to the occupants. 
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Finger Loop on Stepladder Hinge 
to Avoid Pinching Hand 




l^oop on hipgt o/ ta instri finder for 

opening un>^oir( danf«r eJ pinching hand 



When putting new hinges on his step- 
ladder, a carpenter made them from pieces 
of flat iron and formed a loop on one leg 
of each hinge to take his finger* This en- 
abled him to open the ladder with little 
risk of pinching his hands. 



Quick Setup for Turning Metal 
in a Drill Press 

In an emergency, light metal turning 
can be done in a drill press with the setup 
shown, Tv^o vises are used, one being 
bolted to the table and the other one 
clamped upside down in its jaws at right 
angles as indicated. Then, wdlh the tool 




Emergancy turrting }oht done, in drill prets b>^ 
usinp tufo EtifBf Jiq lathe Qf boRif 



holder clamped to the bottom of vise No. 2, 
it is used as a movable cross head when 
the work is held in the drill-press chuck 
and rotated. 

Funnel on Glue-Brush Handle 
to Keep It Clean 

To keep the han- 
dle of a glue brush 
clean so that it 
would not stick to 
his fingers, a ship- 
ping clerk cut off 
part of the neck 
of a small funnel 
and tacked the 
latter to the han- 
dle as indicated. 

Also, the funnel serves as stopper for the 
glue can when the brush is not in use* 




Economical Coops for Chicks 
from Old Oil Drums 




An old oil drum 
will provide two 
economical coops 
for small chicks 
When it is cut in 
half lengthwise. 
The coops are 
weather and ver- 
min proof and will 
last indefinitely if 
painted. A door is 
cut in one end, and a number of ^-in. 
holes are drilled in the end near the rim 
to assure ample ventilation, 



Counting Threads inTapped Hole 




Carefully whit- 
tled to the correct 
diameter, a slick 
will serve to de- 
termine the num- 
ber of threads in 
a tapped hole. The 
small end is sim- 
ply screwed into 
the hole. This cuts 
threads in the 
wood that can be counted easily when the 
stick is removed. 

— A. H. Vance, Harshaw, Wis, 
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Spanish Flat-Tile Roof Imitated with Cement 
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You’ll be surprised how easy it is to im- 
itate Spanish flat tile with cement on a 
short roof such as the jgarage show'n in the 
photo. Of course, the job can be done on 
larger roofSt but they must be rigidly re- 
inforced to support the weight, as any 
tendency to sag will crack the concrete. 
The roof to be tiled must be boarded tight- 
ly and covered with a double layer of 
heavy tar paper. On this, staple pieces of 
No, 9 iron wire about S in, apart and kink 
it so that cement can get under it as well 



as on top. The concrete should 
consist of cement, 1 part, and 
sharp sand, 2 parls, and should he mixed 
to a consistency a.s stiff as can be worked 
with a trowel. At the eaves, start your 
first slab, making it 12 in. wide and 1 in, 
thick at the low'er edge, tapered to in. 
at the top. After the concrete has set 
about 45 min., score the surface at 8- in. 
intervals to simulate the tile, sinking the 
score lines a distance equal to about one 
third the thickness of the concrete. Then, 
using a scratch block like the one shown, 
scratch the surface about V 4 in. deep. Now 
nail a 1 by 4-in. wood strip 10 in. above 
the lower edge of the first slab and start 
the next one, 

— A. Campbell, Clarendon Hills, 111. 



Eccentric TooUPost Ring Reduces Leverage When Boring 



This eccentric tool-post ring tends to re- 
duce chatter when boring or threading 
internally in a lathe by giving support 
close to the work, thus reducing the lever- 
age on the tool. By turning the ring, it can 
be adjusted to support the yoke of the 
boring tool holder. The result is less strain 
on the parts, and ability to take heavy cuts. 
Thickness of the ring should be a little less 
than the outside edge of the usual ring. 
The wedge is laid on top of the tool to give 
the set screw a bearing. 

— R, F, Starzl, Lemars, la. 
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Wrapping Paper Cut in Sheets 
for Duplicate Packages 







This of cottinf vfrapping popoT into 

uiiH smfe timw ^aripg ruth hotirs 



When a number of packages of simOar 
sizes are to be wrapped^ much time can be 
saved if the paper is first cut into sheets as 
indicated. It is unrolled on a piece of card- 
board equal in width to about half the de- 
sired length of the sheets, after which a 
sharp knife or razor blade is used to cut 
the paper along one side. 



Pivoted Saddle Holds Milk Cans 
While Soldering Them 

As most of my w^ork is repairing large 
milk cans* which are difUcult to hold at 
the correct angle^ especially when solder- 
ing the inside bottom seam, I rigged up 
this saddle to hold them. It enables me to 
turn the cans or raise them up or down at 




AfilM hrid in tfti* saddtm fan be turned or raistd 

Pnd lauftnd (tny dofind height 



will, ond consists of a circular basket, 
which is fastened to an arm pivoted to a 
wall. The basket Ls made of flat iron and 
the bottom is a wood disk. This is drilled 
in the center to take a pipe arm^ which is 
attached with a lock nut on each side of 
the wood. The arm is pivoted to the wall 
by means of a U-lron as indicated, a strong 
spring being fastened to the arm and wall 
to hold the saddle at any desired height* 
— Leo Abler Mt. Calvaiy, Wis, 



Metal Gauges on Ruler to Draw 
Equally Spaced Lines 

Fastened to a ruler with thumbtacks, 
two pieces of thin sheet metal* cut to the 
shape shown, will enable one to draw, rap- 
idly, parallel lines that are equally spaced. 




Pprallti tl/lfir afm mqvalty rpACtd and a um7orJt1 
mar^fFt at th* Mt ifAvn atrnjf thrt* gfnieoK 



The points of the gauges are aWays put on 
the edge of the last line drawn so that the 
ruler will be in position for the next one* 
Notice that the gauge on the left end of 
the ruler has two points, one in line with 
the extreme end of the ruler so that the 
user can start ruling directly below the 
preceding ones, and th\is leave a unifoim 
margin. The other point is set on the line. 
Of course, one point can serve both pur- 
poses* — John G* Roberts, Chicago. 
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Metals in Color 

Chemical Coloring of Iron, 
Copper, AltimiriMm and Alloys 



By C. A. CROWLEY 

li/TETALS are enhanced in beauty, rendered less 
^ ^ susceptible to atmospheric corrosion and made 
more serviceable by applying suitable coloring 
methods, which can be cheaply and easily carried 
out by anyone. 

Cleaning Before Coloring; In order to secure 
durable, adherent finish on metal, the surface to be 
colored must be scrupulously clean. All grease, 
dirt, rust and corrosion must be removed. If the 
article is iron, steel, brass, or copper, first scrub the 
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surface with a hot solution of a good washing pow-* 
der, as shown in Fig. 1, Next dip the article into a 
hot solution consisting of lye, 1 lb., in water, 1 gal., 
as in Fig. 2, to remove all traces of grease, After 
each W'ashing, linse the article thoroughly first in 
hot w'ater (preferably running) as In Fig* 3, and 
then in cold water* The article must not be touched 
again with the hands. Handle the work with wires 
or clean tongs and w'ear rubber gloves, 

rickllng Iron and Steel; Following the cleaning, 
iron and steel must be pickled to remove iTist and 
scale. The pickling solution is made by adding suU 
phuric acid, 1 part by volume, to water, 10 parts 
by volume. Slowdy add the acid to the water in a 
stone crock as in Fig. 4. Then the work is dipped 
into the solutiout perhaps several times, rinsing 
and scouring between dips and letting the article 
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remain in the solution for 
a few minutes each time. 

When all corrosion hTts 
disappeared and the sur- 
face is clean and bright, 
the article is removed 
from the pickling bath 
and rinsed in hot and 
then in cold vrater. It 
should not be handled 
with the hands or left 
exposed to the air. 

Bright Dipping: Cop- 
per and brass may not 
require treatment other 
than the washing pow^der 
and lye cleaning to re- 
move grease. If corrosion 
is pre.sent, it, however, 
must be removed with a 
bright dip. This is made 
by adding nitric acid, 1 
lb., and hydrochloric acid, 

OZ,, to w^ater, 3 qts., and then adding 
sulphuric acid, 2 Ibs.^ Fig. 5. The mixing 
should be done in a stone jjar. The article 
Ls dipped into the cool solution, quickly 
removed, and thoroughly rinsed in hot and 
then in cold water. It must not be allowed 
to remain in the solution. 

Cleaning Aluminum: The methods al- 
ready given for iron, steel, brass and cop- 
per arc not applicable to aluminum and 
therefore must not he used on this metal 
or on aluminum alloys. To remove grease 
from aluminum and aluminum alloys, an 
alkaline cleaner can be made by dlssolv- 
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ing sodium carbonate, 3 oz., trisodium 
phosphate, 2 oz., and sodium chromate, ^ 
OZ., in water, 1 gal., as shown in Fig. 6, 
This solution is heated to ISC'" F, in a 
stonew'are vessel as shown in Fig, 7 and 
the work immersed for 3 or 4 min. Next, 
an acid rinse is used to remove all traces 
of the alkaline bath and to dissolve the 
oxide film which is alwrays present on alu- 
minum. To prepare this, add 50 per cent 
hydrofluoric acid, 1 part by volume, to 
w^ater, 9 parts by volume, in a lead- lined 
container, as shown in Fig, 8, Do not use 
glass or stoneware. This acid must be 
handled with great care as it produces 
severe bums on the skin 
which heal slowly. Dip 
the aluminum article in 
this solution from to 1 
min,j then rinse thor- 
oughly in cold water and 
suspend under water un- 
til ready to color it. 
Coloring Copper and 
Brass: Black can be pro- 
duced on either copper 
or brass w'ith a solution 
made from ammonium 
molybdate, Va oz,, and 
sodium hyposulphite 
(“hypo"’^), Vi oz., dissolved 
in water, 1 qt., as in Fig. 
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10. THq solution is iie^atocl almost lo boil- 
ings and the clean metal article immersed, 
It should be left in the dip for from 15 
min. to half an hour. Following the color- 
ing bath, the object is rinsed thoroughly 
and allowed to dry. 

Various shades of brown are produced 
on copper and brass with the following 
solutions. The color produced depends on 
the time the article Is left in the solution^ 
and also is different for copper and brass. 
DLssolve potassium permanganate^ 1 
and copper sulphate, 8 oz., in water, 1 gal. 
Warm the solution to 100 or F. and 
introduce the object, for 20 min. to a half 
hour. This solution colors brass a darker 
brown than it does copper and so for cor- 
responding shades the immersion time for 
brass will be shorter. A similar 
solution is made from potassium 
chloratOi 2 oz., copper sulphate^ 4 
oz.t and w'ater, 1 qt. Warm the so- 
lution a little and let the objects 
remain in it for 5 or 10 min* Cop- 
per wdll be colored a reddish 
brown; brass, a drab brown. 

Bluing Process: Rich, deep 
blues can be produced on copper 
and brass by a 
method which also 
can be applied to 
iron or steel. 

Make up a solu- 
tion of sodium hy- 
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posulphite (“hypo”), 
oz., lead acetate, VA oz., 
in water, 1 qt* Heat the 
solution lo 180 or 190^ F., 
and dip the thoroughly 
cleaned metal article in 
the solution, as m Fig. 12* 
The intensity of the color 
depends upon the dura- 
tion of the dipping, Cop-^ 
per and brass W’ill be col- 
ored a dark, rich blue in 
from 2 to 5 min. A steel- 
blue w'ill develop on iron 
or steel in about 5 min, 
The objects may be re- 
moved periodically to see 
if the color is satisfactory, 
Steel objects such as gun 
parts. Fig* 11, are blued 
in this way. However, 
before dipping gun parts, 
it is advisable to practice on scrap pieces 
of polished steel until thoroughly familiar 
w'ith the action of the chemical. 

Red Color on Copper: Copper is colored 
red by immersion for 5 to 10 min. in mol- 
ten sodium nitrite. The salt may be melted 
in a clean iron kettle or pot. Be sure that 
it is not soldered. As the molten sail is 
very hot, it is imperative that the metal 
object to be colored bo thoroughly dry 
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before it is dipped in ihe hot melts the 
hot salt may spatter and bum the opera- 
tor. The ideal procedure for this and oth- 
er molten salt processes is to remove the 
object from the alkaline rinse or bright 
dip, thoroughly rinse in water, shake to 
remove most of the water, and dry for a 
few minutes in an oven at 225° F. When 
dry, it is dipped into the moiten salt, until 
the desired color is attained. The article 
is then allowed to cool, after which it is 
rinsed with water to remove adhering salt. 

Violet on Copper: If 1 per cent of po- 
tassium permanganate is added to the 
sodium -nitrite bathj the copper will be 
colored a beautiful violet instead of red. 
The sodium nitrite and potassium per- 
manganate are mixed before melting. The 
violet color will appear on the article wuth- 
in 5 min. and deepen slowdy with longer 
immersion. If the salt is to be used again, 
let the kettle and its contents cooL It can 
he put away until the next time it is need- 
ed. If it will not be used again, it is ad- 
visable to pour the molten salt into a pail 
containing dry sand as in Fig. 9, in order 
to dispose of it safely. 

Gray cm Copper: Copper or brass can 
be colored gray by plating wdth metallic 
arsenic. To prepare the plating solution, 
dissolve feiTous sulphate. 3Vz oz., and ar- 
senic trioxide (‘‘w'hite arsenic*^), 3H oz., 
in concentrated hydrochloric acid, 2 lb., m 
a stoneware jar. This solution is very 
caustic, and arsenic trioxide is a deadly 
poison and therefore this solution must be 
handled with great care. The clean article 
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is dipped into the solution for a few sec- 
onds only. It is then removed and riniied. 
If the desired gray has not been obtained, 
dip the article again for a few seconds. As 
this solution works very rapidly, it is not 
advisable to leave the metal in it for more 
than a few seconds. 

Gtcen on Brass or Copper; There are a 
number of methods for producing green 
surfaces on brass and copper. A “patina^* 
which closely imitates the natural green 
finish produced on copper by long weath- 
ering, may be obtained with a solution 
consisting of a saturated solution of copper 
nitrate^ 1 fi. oz., ammonium chloride, 
oz.j and 10 oz. of 20 per cent acetic acid. 
To make 20 per cent acetic acid, add to 
glacial acetic acid. 1 lb. 11 oz., enough wa- 
ter to make the total volume of one gal. 
This solution should be brushed on the 
surface wdth a rubber-set brush, and al- 
io w'ed to dry. Several coats should be ap- 
plied at intervals of two or three days un- 
til the desired shade of green is obtained, 

Hardware Green Finish: The hardware 
green finish popularly used on brass can 
be obtained by dissolving sodium hypo- 
sulphite, S oz., and ferric nitrate, 2 oz., in 
hot water, 1 gal. The solution is heated to 
ISO* F. and the brass object immersed 
until the green color appears. 

An antique verde finish on either copper 
or brass is prepared by brushing on the 
surface a solution made up of copper ni- 
trate, 4 oz., ammonium chloride, 4 oz., and 
calcium chloridej 4 oz., dissolved in water, 
1 gal. The solution can be brushed on the 
surface, using a rubber- set brush or a 
sponge, and stippled. Or, the article may 
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Linoleum on Roller Is Displayed 
Before Store Customer 




l/nro/Ime manv of tinolejim givts customer better 



be dipped in the solution for a few 
minutes. The article should be 
rinsed thoroughly, allowed to dry, 
and then lacquered to protect the 
finish. 

Coloring Iron and Stech There 
are comparatively few colors that 
can be produced on iron, steel, or 
aluminum direct; however, all the 
colors that can be applied to cop- ’ 
per can be made applicable to 
these and other metals if they are 
first plated with copper. The ar- 
ticle can be electroplated with 
copper in the usual manner, or if 
prefeiTcd, a thin copper plate can 
be produced by dipping. To pro- 
duce a dip plate of copper on iron 
or steel, dissolve copper sulphate, 

2 oz,, in water, 1 pt. In another 
container dissolve tartaric acid, 

1 oz., and sodium hydroxide, 1 02 ., 
in water, 1 pt. The two solutions 
are not to be mixed until you are 
ready to use them, as the mixed solution 
will not keep. Thoroughly clean the arti- 
cle and rinse it- Mix equal parts of the 
two solutions in a stonew'are or glass con- 
tainei't and dip the article in the mixed 
solution. Let it remain for a few minutes, 
after W'hich the article is rinsed in hot and 
then cold water, and allowed to dry* The 
copper surface may be colored by any of 
the methods previously described. 

Electroplating with Copper Before Col- 
oring: In cases where it is desirable to 
produce an exceptionally adherent coating 
of color on iron, steel, aluminum, or other 
metals, the work should be copperplated 
with a solution consi.sting of water, 1 gal., 
to which is added copper sulphate, 2 oz., 
then sodium oxalate, 1 oz* 2% drams, and 
finally triethanolamine, 3 fl. oz. The solu- 
tion is mixed in a stoneware crock. Figs. 
13 and 14 show the connections to be made 
between the battery rheostat and instru- 
ments for plating with this solution. After 
the plate has been effected to a thickness 
sufficient for the puipose at hand, the col- 
oring of the metal may be carried out in 
precisely the same manner as was ex- 
plained for copper or brass. 

€[An old umbrella wdth the cover removed 
and the ribs enameled provides a handy 
drying rack for small articles. 



i^co of houi it ufiii appear in the harrie 

Finding that a number of his customers 
were unable to decide on the pattern of 
linoleum they wanted by looking at a small 
portion of it in a roll, one storekeeper 
mounted the rolls so that they could be 
pulled out on the floor. This gave the cus- 
tomer a better idea of what the particular 
patterns w’ould look like when placed on 
their floors, Sli'ong wood blocks, assem- 
bled as shown in the detail, were placed 
under the ends of the center pole of each 
roll of linoleum 



Doorstop from Piece of Tubing 
and a Screw Eye 

Here's a combination doorstop and 
bumper that you can assemble for your 
shop door in a 
jiffy. Just take a 
piece of old radi- 
ator hose, cut off 
one end at an an- 
gle and nail it to 
the wall so that 
the beveled edge 
will engage the 
head of a large 
screw eye didven 
into the door. Locate the tubing so that 
the screw eye compresses the rubber as it 
slips over the edge. 
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Optician^s Tools Neatly Arranged 
on Oval-Shaped Rack 




This rack kttps yimr tools in plain i^iouf so that 
can pick out the ona noodod at a glancc 



Kspecially designed for use on an optical 
workbench^ this rack is also handy for the 
jeweler or other craftsman who uses small 
tools. It holds pliers and similar tools, files, 
taps, screwdrivers, etc., so that any one 
can be picked out quickly. The rack is a 
piece of wood carved and sanded to the 
shape shown;, and glued or screwed to a 
base. 

— F, J, Pardinas, Vedado, Havana, Cuba. 



Sander for the Modelmaker 

Modelmakers 
will find this pow- 
er Sander a time-^ 
saver as it is at- 
tached to the spur 
screw of a lathe. 
It consists of a 
cork with sandpa- 
per attached as in- 
dicated, and any 
number of differ- 
ent sizes and grits 
tan be made at lit- 
tle cost. A sander 
of the drum type 
can be made by 



gluing the sandpaper to the sides of the 
cork. The sanding table shown in the low- 
er detail is nothing more than a wood 
block fastened to a dowel, which is locked 
in the tool holder of the lathe, 

— Charles Frerichs* Brooklyn, N. Y. 



Toolbox Lid Folds to Provide 
Carrying Handle 

This toolbox has 
a novel feature in 
that the lid is in 
two sections, 
which fold when 
opened to provide 
a carrying handle. 

The two sections 
are hinged indi- 
vidually to a cen- 
ter partition as in- 
dicated. 



Adjustable Arbor Catcher 

A feature of this arbor- catching device 
is that the catcher travels up and down 
with the ram. It is impossible for the ar- 
bor to fall and perhaps injure the center 
or the user's foot. The catcher is made in 
two parts, the strap that fits the ram and 
the catch that slides in it. This is adjust- 
able to suit different arbors, and a single 
screw tightens both the catch and the strap 
on the ram. 




this catcher on arbor ptmSs and thsro will 

Cr< y of damaging thm arbor 



FftCfiPtATL 
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Circles Quickly Divided into Number of Parts 




DrcJtum^n and urho often hiro* tv cir^i*9 rnto a numbtr of parts tuiff VSiitf 

can d« (Ac worfa q'uiefafj' with th«J timfif* ti in madt from a pitce of ccfJirforil 

4 rn. equore urhich ic fastened to O W0^4 factpiat* on «r tatht Orrtf hoJeo dritWd tfiroiiffi 
rtf, iiiing thm index head as shown. My divider hoM tixty holes in one circfc ontJ eight 
in the other, tn uae^ tks center of tA* tig it ploctd oVtr the Center of the cjVcfa an<f 
I he dfjired diyisiona are /narhed„ Lines drawn through these points and the center 
wilt give the jlfOrejona for any sr±e circte, Circfen mojr he scribed on the face of this jig 
with lines marfttd ta the divisions most used,— Howard R. Hey da f/,, Missoula^ Mont. 

Extra Current to Start Engines Having Flywheel Magnetos 



When you experience difficulty starting a 
small gasoline engine in which the magne- 
to is contained in the flywheel the trouble 
is probably caused by weakened magneto 
magnets, and usually can be eliminated by 
connecting a battery into the circuit to 
provide additional current for starting. 
Referring to the upper sketch, you’ll no- 
tice that the breaker cam closes the con- 




tacts when the arm point drops into the 
cam slot* The spark is obtained when the 
cam lifts the arm and breaks the contacts. 
The primary of the magneto is connected 
in series with the breaker contacts and 
grounded at one end together with one 
wire of the secondary side* As the fly- 
wheel rotates candying the permanent 
magnets around with it^ the contacts are 
broken, which produces a spark. To hook 
up the battery, the engine is dismantled so 
that the wiring to the magneto is visible* 
The wire from the primary leading to the 
breaker contacts is broken at the point 
marked X on the louver sketch and is con- 
nected to the center terminals of a double- 
pole, double-throw switch* The top ter- 
minals of the switch are connected to- 
gether with a copper wire* and a storage 
battery or four No* 6 dry cells are con- 
nected to the longer terminals* To start 
the engine* the switch is thrown to the 
battery side, connecting the latter in series 
with the primary of the magneto, which 
produces greater voltage and enables quick 
starting. After the engine has warmed up, 
the switch is thrown to the magneto side* 
—Edward Stanko, Medina, N* Y. 
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This Drill Gauge Shows the Size 
at a Glance 




TAcre fta chunet of misrtodins «iz«jr with this drill 
gauge bcfouae one « ttli you COn *e* O* U time 



You can't make a mistake in drill sizes 
with thLs gauge because the drill is pushed 
into it and the correct size nurnber is the 
only one you can seo. The gauge consists 
of a number of steel disks or plates drilled 
near the edge to slip over two retaining 
screws, which are set into a bench or wall 
over a coil spring also set into the wall, 
the spring keeping the disks pressed 
against the screw heads. Before assem- 
bling, each disk is drilled in the center 
with the size of drill it is to indicate, using 
your largest drill on the first or front disk, 
the next size on the second disk and so 
on down to your smallest drllL Thus, a 
drill will pass through all the disks until 
it reaches one which has a hole one size 
smaller than the drill, when it will push 
the remaining disks toward the walk 
Stamp the size of each drill on the disk it 
pushes back. — Eldwin Rose, Chicago. 



Long Tool Is Supported Rigidly 
When Turning Large Work 

When turning 
■work that is too 
large to allow the 
carriage to be 
moved close 
enough to use a 
regular tool hold- 
er, and a long ex- 




tension bar must be used, the bar can be 
supported as indicated* A bolt with a nut 
15 set vertically on the carriage or bed un- 
der the bar. This tends to make the bar 
rigid and eliminate chatter* 



Harness Chain Traces Can’t Drop 
from These Singletree Hooks 

Difficulty in 
keeping harness 
chain traces from 
dropping out of 
the average sin- 
gletree hooks is 
eliminated with 
the one shown. It 
is bent to shape 
from iron or steel 
rod, the eye end 
of the hook being welded to keep it from 
spreading under a heavy load. 

— George Lynch, Jr», Crystal Spring, Pa, 



Long Spout on Tube of Cement 
for Hard'tO'Reach Places 

When I get a tube of household cement, 
I cut off the spout from a 5 -cent oilcan 
and solder it over the end of the tube as 
indicated. This enables me to apply ce- 
ment in hard-to-reach places* When the 
cement is not in use, a brad or tack insert- 
ed in the end of the spout keeps out air. 
After the contents of the tube have been 
used, the spout can be removed, by heat- 
ing, and soldered to a new tube* 




tpoot soldered ta tuA-e of sement to S*t At 
hard-^to-reach places around ths Apmc 






^ VnA Al-^ I 

' ,0 . r .^ /) ^ .1 ■■ ' 
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Printing Pi 

aH aluminuHt 

riy James G* Zimmerman 



^^HJS simple process offers possibilities 
^ ihr novel personal treatment of holi- 
day/greeting cards, besides making color 
prijpts of your favorite negatives on metal 
foil instead of on the ordinary printing 
papers. As you will see from Fig* Ij the 
finished prints appear much like hand- 
wrought etchings wdth the added variety 
of color. 

The first step is a thorough cleaning of 
the foil* To secure a good surface for the 
sensitized coat to folio w^ the foil is laid 
flat upon the larger glass plate after being 
sure that there is no dirt between the foil 
and glass, Fig. 2* A good way to be sure 
of this is to hold the glass under running 
w^ater while applying the foil* The w-ater 
will wash away dirt and will allow the foil 
to rest on the glass with a wet surface be- 
tween* Drain and then lay flat. Polish the 
foil vigorously with a tuft of cotton and 
whiting by holding the foil with the edge 
and rubbing aw'ay from the jfingers hold- 
ing it down, Fig. 3* Repeat in all direc- 
tions holding at different edges. The foil 
will gradually take on a silvery finish of a 
matte nature. This is the grain that is 
wanted to act. as a hold-do wtt for the sen- 
sitized film* Give a good rinsing while 
rubbing lightly with a clean cotton tuft. 

An arrangement for whirling the foil 
di’y is shown in Figs. 4 and 5, It consists of 
two large spools and a piece of hollow 
brass curtain-rod tube wdth turn ^A-in, 
wdde No* 16 gauge brass strips. The rod is 
of %-in* diameter and fits the spool bore* 
One spool is loose to allow of turning the 
rod in it and the other is fastened to it 
either by screws or glue. The upper loose 
spool serves as a handle and the lower one 
is caused to turn by spinning it with the 
other hand. The two brass strips are made 
of sufficient length to take the plate used. 
For example, an old 5 by 7-in* glass plate 
is convenient* The strips are placed at 



GIASS 



right angles and drilled with a %-in. hole 
at their corners* Then these strips are sol- 
dered to the tube and bent into a part cir- 
cle or arc and the tips bent to take the 
glass with a small overlap, A w'asher is 
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soldered above the top spool to act as a 
thrust bearing against the spool head 
where a flat metal washer is placed to 
make a bearing which may be lubricated. 
After applying the foil of aluminum on the 
glass plate by simply wetting the suidaces 
and draining sideways, the glass is sprung 
into the clips with ^ the film faced outward 
or downward. When the spool is rotated, 
the plate whirls with it* Hold the upper 
pool in one hand and whirl with the other 
hand. 

Next, you prepare the sensitizing solu- 
tion. Beat the whites of two eggs to a 
very stiff froth in a bowl as in Fig. 10, and 
set aside for about four hours^ The froth 
will give up a liquid which settles to the 
bottom of the bowl. Pour out this liquid 
^thout disturbing the froth, and mbc it 
hh the same quantity of clean water, 
preTetiably boiled and cooled. Add about 
4 grarn5-"e£ ^mmom um dichromate (or po- 
tassium dichromate) and dissolve it. This 
will give a reddish yellow fluid. Now, very 
carefully, add ammonia, drop by drop 
(ordinary household ammonia will do), 
and watch the solution after each drop is 
thoroughly mixed in. It will gradually 
turn to a lemon yellow* Then it is ready 
for use. Filter the solution through a cot- 
ton wad in a funnel. Wet the wad and 
then use, otherwise it will not work well. 
The filtered solution is now ready to use 
on the plate in the whirler. 

Hold the foil under the tap to wet It* 



then w'hii-1 until all the free water is 
thrown off. Turn the W'hole thing up- 
side down and hold it as in Fig. li. Pour 
onto the foil a small quantity of the 
sensitizing fluid and tip it slowdy in all 
dhections to make the fluid flow' to the 
edges of the foil and so cover it entirely 
with a thin coat. Continue the tipping for 
a few minutes, drain off at one corner, and 
then whirl to throw off any excess. Apply 
a second coat in the same manner as be- 
fore* This time it will be noted that the 
fluid is more tacky than it was. Whirl at 
about 50 r.p.m. over a heater to dry the 
coat Be very careful not to heat higher 
than can be stood by the hand. Try this 
before coating until the proper distance 
from the heater is found. When dry the 
foil is ready for printing* Remove with a 
penknife and clean the back of moisture* 
Keep the foil dry and print in the usual 
printing frame under a vigorous negative. 
If you have no arc light* print in the sun- 
light, Fig. 7* It requires experience to 
know just when to stop printing but if the 
negative is very contrasty this is not so 
important. In full sunlight it will take 
about 5 min., and 1 ft, from a 10 amp. arc 
light it will take 2 to 10 min, A good way 
is to take a coated foil without any nega- 
tive and print by steps, giving the print 
exposures of 2, 4, G, 8 and 10 min* by hold- 
ing a mask over the frame and advancing 
it a space at a time. Then proceed with 
the inking up and find which exposure is 
best for clear open spaces on a negative. 
An experiment with a negative will show 
the proper exposure* Label the negative 
with the proper exposure for future use. 

To ink the print, place it, face up, on a 
dry piece of glass* Now, on another glass 
plate roll up a pea-sized drop of printers* 
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ink until the roller is evenly coated and 
the plate evenly spread. It is necessary 
that the ink be not too sticky or when 
rolling the print the foil will stick to the 
roller. It is best to start with a rather slip- 
pery ink and add a drop of kerosene or 
linseed oil. Now, holding the foil with the 
edge by a finger, roll away from the finger 
and repeat in the opposite direction^ hold- 
ing at the other edge, Fig. 8. After a num^ 
her of rollings the ink will become darker. 

Take the glass plate and foil together 
and immerse into a deep tray of water. 
Fig. 9. Do not touch the surface with the 
fingers at any time. Leave under water a 
few minutes. The picture will at once be- 
gin to show and after the proper time lift 
the plate out with the foil on it. Wet a 
tuft of cotton and while the print is under 
water or under the tap lightly rub the 
surface. The surplus ink will immediately 
rub oil, leaving the print in full detail. Be 
careful not to rub too strongly, especially 
at first, in order not to destroy any detail. 
If the exposure was too long the ink will 
adhere more strongly and will require 
more vigorous rubbing. 

If it is desired to add color to the ink 
this may be done by first whirling the foil 
to dry it. Then the plate and print are 
cleared of aU water or dampness by let- 
ting stand on edge or going over it with a 
damp cotton, lightly touching any damp 
spots. When, dry the ink is still tacky and 
will take on any powdered color which is 
simply sprinkled lightly over the surface 
and dusted with a camers-hair brush. 

As aluminum foil is rather shiny it*s a 
good idea to plate the print with a thin 
coat of zinc. The plating solution, Fig. 11, 
is easily made and keeps well. To dissolve 
gum arabic, first pulverize it in a mortar 



EOLuniOM 
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and work it into solution with a little wa- 
ter. To plate, proceed as in Fig. 11. Wrap 
the finished print around a bottle or other 
cylinder with the printed face turned in- 
wards. Then pour in the solution up to 
the top edge of the foil and finally hold the 
zinc strip in the center. The zinc plates 
only where the foil is exposed. 

As the foil is not rigid it must be mount- 
ed on a firm backing like a photo mount. 
The print must be fastened to the mount 
with glue, as paste is not satisfactory. 
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False Bottom in Trailer Cabinet 
to Store Valuables 




fkpmntit by raimtng iair* hotto-frt witb 
u^i^t inserted tkt^vuth tiny hole in real 



To provide a secret hiding place in his 
trailer for valuables, one owner hit on the 
idea of putting a false bottom in a wail 
cabinet as indicated. The false bottom was 
hinged at the back and was lifted with a 
small wire pushed through a tiny hole in 
the regular bottom. Care should be taken 
to finish the false bottom the same as the 
remainder of the cabinet, and the edges of 
the parts should be sanded to a close fit. 



Storage Batteries Dismantled 
with Aid of Heat Gun 

One use for a 
heat gun during 
summer months, 
when it is not 
needed for remov- 
ing stiff grease 
from differentials 
and transmissions, 
is the softening of 
tho compound on 
storage-battery 
tops in prepara- 



tion for dismantling. This method requires 
less care than the flame method and is less 
likely to cau*^e damage to the connectors 
or hard-rubber tops. In using the gun, 
the battery is placed in a closed box, simi- 
lar to a steam box used by some shops for 
this purpose. The box has a hole in the 
center of the top for inserting the nozzle 
of the gun.— W. C, Wilhite, Carlinville, 111. 



Emery Strop for Knives 

Knives for cut- 
ting rubber or 
fabric, when re- 
pairing tires and 
tubes, can be kept 
sharp by frequent 
use of an emery 
strop fastened to 
the workbench 
within easy reach. 

The strop consists simply of a strip of fine 
emery cloth about two inches wide. 



Alarm Warns Station Attendant 
When Car Drives In 

Here’s a simple alarm for a filling station 
that requites no elaborate mechanism, 
compressed air, hose or anti -freeze solu- 
tion — just a length of rope stretched about 
an inch above the drive so that the car 




Car driving intd filling ttatiVA passes oVer 
wfiiefi closet citCait ta mieotrie belt 
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wheels pass over it. The rope is attached 
to a slender eye bolt* which passes through 
a metal bracket at one side of the drive or 
inside the station, A coO spring held on 
the bolt keeps the rope taut, while a small 
aiTti presses two spring contacts together 
when the rope is depressed. 



Gear Forms Funnel Strainer 

While looking 
for sornething to 
strain gasoline 
used in washing 
sma 11 parts in a 
garage^ a mechan- 
ic picked up a dif- 
ferential pinion 
gear and set it in 
the funnel as 
shown. The gear restricted the passage of 
gas very little, yet caught nuts, screws, 
bolts, washers and other small parts. 



Cars Parked in Garage at Angle 
Driven Out Easily 

Instead of parking cars at right angles 
to the walls of his garage* one owner parks 
them at an angle, leaving wide aisles be- 
tween the rows as shown. Any car can be 
driven out as indicated by the arrows. 




Whtn Cart aft parktd at o/i angtt con drive a lit 
uritA out jachtying them an aitle 



Three-Way Tool Removes Heads 
from Car Motors 




jFf yau on itvttal difftftnt jnahtE tf cars, (A if 

head-Ufting tto( witi be found h-andy 



Improving on the old idea of welding a 
length of rod to a spark-plug shell to Lift 
a heavy cylinder head, one mechanic who 
had to work on practically all makes of 
cars made this one, which has three shells 
of different sizes as indicated. When lift- 
ing a head, the two free ends of the tool 
provide good grips for the hands. 



Car-Door Lock Is Lubricated 
with Insect-Powder Blower 

If the lock on 
your car door 
works hard, try 
lubricating it with 
finely powdered 
graphite. This can 
be blown into the 
lock mechanism 
with an ordinary 
insec t-po wder 
blower of the type shown in the photo* di- 
recting the powder through the key slot. 



CA dry, light-colored soot on spark plugs 
is an indication that the fuel mixture is too 
lean, while a dry, black covering of soot 
means that the mixture is too rich* 
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Windshield Wiper on Test Bench 
Operated by Vacuum Cleaner 




HOSE \ 

/ RUBBER. BAND ' 



ftOB&ER &LE£VE ^ 
N WOOD DJiK 



When you uranf to chtcfi iht i^peration of thm vfiptr 
on the bcftoAj just torn gft fho voouujn clconOr' 



A Simple method of operating a vac- 
uum-type windshield wiper, while over- 
hauling it on a bencht is to utilize the 
suction of a vacuum cleaner. The attach- 
ment hose of the cleaner is used^ and the 
open end is provided with a tight-fitting 
wood plug inside a rubber sleeve* The 
plug is drilled and a short piece of tubing 
is forced into the hole to serve as a nipple 
to take the hose from the wiper. 

^W* C* WUhite, CarlLnville, 111. 



Handy Lamp for Examining C^Us 
of Storage Battery 

Operated by current from the cell un- 
der examination, this small lamp illumi- 
nates the interior of a storage battery 
when checking the water level or appear- 
ance of the plates in a dark garage where 




Ftttt the uro^c ajfarn£f the terminalr of thu coH and 
tha lamp eveII li^roEir light mta it 



an extension lamp is unavailable* The 
lamp consists of a flashlight reflector^ a 
2.5-volt lamp^ a piece of fiber or hard rub- 
ber, a strip of spring brass and two steel- 
wire prods assembled as shown. The dis" 
tance between the prod points is the same 
as that between terminals of a cell. 



Inside Door Handles Removed 
with Aid of Washer 



A slotted wash- 
er greatly simpli- 
fies the job of re- 
moving door and 
window regulator 
handles of the type 
that are pinned to 
the shaft. In use, 
push the washer 
over the shaft be- 
tween the handle 
and flange cover- 
ing the upholstery. 

This will expose the pin, which can be 
driven out with a small punch, the pin re- 
moving the washer as it comes out of the 
shaft. Repeat the operation to replace the 
pin, and then tap the washer lightly wdth 
the hammer to remove it. 

— Eimil J* Novak. Omaha, Nebr* 




Jig to Clean Piston-Ring Grooves 

For an inexpen- 
sive method of 
cleaning carbon 
from piston-ring 
grooves, try this 
simple jig. Lay the 
piston on a bench, 
nail wood blocks 
on each side of it 
and fasten a piece 
of fiat iron across them, first making a hole 
in the iron to take the end of a broken pis- 
ton ring. Then, holding the end of the ring 
fiiTTily in the hole, push it into the ring 
groove and turn the piston* 

— Cyril J. Weyrauch, N* D* 



CWhen replacing a gasket on your car, 
be sure that the surfaces of all parts are 
clean; but do not clean so vigorously that 
bits of the metal are removed, as this may 
cause leaks. 
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1 hoH, Ef*nttMf nJffJir w«rt, tuU cttiv , * * c^tinf «i Reffiia 

Coil your shots ... name yowr price 

There's a Kodak Retina 

that's right for you 

I F your first camera} or your next cam'^ There are three Retinas^ all with the fast 
era^ Is to be a miniature, and you're lenses and Rhutters, the speed and ease 
looking about for one at your price that of operation, and the wide picture-taking 
will give you all the pictures you plan to scope necessary for brilliant work in the 
take — including gorgeous full-color miniature field* At your dealer's , * . 
Kodachrome — consider a Rodak Retina^ Eastman Kodak Co*i Rochester^ N. Y. 




Coupled ranft« finder, pody shutter releiwc* 
Dopble-eipDAUrc prCrentlon dcTlce. Auto- 
rnflttc «xpo 0 vr«'COvnt (JIali L^nn, Bpaatljt- 
mat /.2.O. Shutter, 1/540 Cempur-Ctapid. 
Price, (witb spcirtaman'B fletd cue)* 




f. 3 . 5 , S 57.50 



Leoa, Ki>dpl( AnABtlAmaC EKTAR/.i^.Si. Shut- 
tCT} 1/500 Cdmplir-Rflpld. Finder pnd apeclal 
plunder reU-A 4 eB. Enclaved qptlqnl eye^lcrcL 
finder, Exposure counter* Prlct', 157 . 54 . Soft 
hlfick leather case, | 1 .M* Tan bole leather 
field caae, IS. 54 . 



KODAK RETINA 11, 



LOAD WiTH A WIDE RANOE OF KODAK fiLM 




Identical 3ivlch Kodak Retina II, except 
that lens la an anBBtlJj,mai /.2.8. Price, 1115 
(with flpartbman’a field 




modes “ide dCODAK 



KODAK FANAfOMIC— Rn* grain panniti an nniaxing 
d*gr» ef anlargamant* tft- and 24-eKpoiura inag4- 
slnai* 

KODAK FAN— Lightning-fart* Idanl for cnap- 

■het« at night* SO'-axpaiuira magAtlnat* 

KODAK SUPlA A — fartar avan than “SS,''’ IflTahishl* 
Indeert and aut, li- and SiO-aHpaAura nwgaElnaa. 

KODAK INtRA -RID— With a r«-d Wt«r, <vte thraugh ' 
atmatpherU haear pradvcai dramatic alfartt* 34- 
■xpsEura magacInaN* 

KODACHROME — Far fiHIbcalar trantparandac* He aa- 
tra aatdpaivnf naadod* lA-axpeiur* magailnat* 

V J 
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ONE SMOKER 
TELLS ANOTHER 












SIEIL MIUS, [umb&r camps, dtims 
sk y St: rape rs^ coal nimts, li^ubways 
■rfi jrfiorf i — appeal to Mari^artt 
Bourke-White* Heedless of toil 
and hazard, she has gone all over 
the United States^ up under the 
Arctic Circk\ into far countries. 
And her photographs are now 
internationaJIy fanious fur their 
vigor and sensational interest. 
They're And that's the 

same remark that Miss Bourke- 
White made about Camels to 
KaJph Martin at the New York 
World's Fair grounds \jigh(). 



people PQ 

APPRECIATE THE 

COSTLIER 

TOBACCOS 

IN CAMELS 



THEY ARE 
THE 

LARCEST- 

SELLING 

CIGARETTE 
IN AMERICA 



It* J. Tibtn"'" Cd- 

WlHHliiti -fUilam, N. e. 
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Whaf Morgaret Bourke-^Whlte, 
famous photographerj. said when Ralph Mortin 
asked tf she found a difference in cigarettes 



pr^^tty much alike 
ly me* Do you lind some dif- 
ference bui’At'en Camels and the 
others, Mis* Be jiirkts* White?" 



"I've found that Camels are 
very different, Mr, Martin — ^not 
just in one way, but in a l&t of 
waySf For example} my nerves 
must be just as trustworthy as 
a steeple jack^s* Camels don^t 
jangle my nerves* They taste 
eKtra-mild and delicate too. 
Camels never leave an unpleas* 
ant after-taste, and they're so 
gentle to the throat. In fact, I 
can $ay Camels ^gree with me in 
every wayl I think that's what 
counts most — -how your ciga- 
rette agrees with you!” 



Camels are a matchless blend of flner^ MORI 
EXPENSIVE TOBACCOS -Turkish and Domestic 



/!6^££ Wfm MS" 
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Nature Photos in Your Own Yard 



(Cont in ued t rom pa ge aSSj, 



For these reasons, it is a good rule to 
snap your “close-up” pictures at a distance 
which will allow a safe maigin around 
your subject ’without making the image of 
the subject too small. Any surplus margin 




Dueitlinsi aft hardty "wild iurf these yourig- 

stcr* havt a camera pervoitajftjf all their ouTn 



can bo masked out when you enlarge the 
picture. 

For “close-ups" of small objects such as 
butterflies, spiders and other insects, you 
can use a title-making device of the type 
used by makers of home movies* With 
your camera set at infinity and mounted 
so that its lens is directly behind the tiller 
lens, you can snap anything that appears 
in the front title frame* In fact, you can 
use a larger frame than the one on the 
tiller, because your still camera lens has a 
wider “angle of view” than the movie 
camera lens* 

The title device is useful because it sim- 
plifies focusing. Anything surrounded by 
the title frame is automatically in shaip 
focus* If your camera lens is larger than 
the tiller lens, it is necessary to “stop 
down” the camera lens to an opening 
smaller than that of tiller lens. This, how- 
ever, is no bother, because in snapshots of 
this sort you ’want to use as small a lens 
opening as light permits, to obtain added 
“depth of field." 

When doing nature pictures, donH over- 
look the possibilities in inanimate things — 
buds, tree blossoms, moss and lichens on 
stones, flowers both wild and garden. 
When seeking these things, it is a good idea 
to carry small sheets of white, gray and 
black cardboard or cloth, which provide 
splendid backgrounds. Spotty, confusing 



backgrounds should be avoided in nature 
pictures just as in pictures of people. 

Bear in mind, too, that there are many 
nature subjects which you can picture at 
home much better than m the field. Most 
nature photographers carry small boxes or 
bottles on their trips into the country, so 
that if light conditions do not permit snap- 
ping a small subject in its natural habitat, 
they can catch it and take it home. There, 
they pose it under lighting arranged to 
show its characteristic features to best ad- 
vantage. When you take a subject home, 
you can lake along materials from its hab- 
itat. and arrange natural setting. 

The home aquarium is another source 
of interesting pictures. It must be rec* 
tangular, preferably with growing water 
plants* In making aquarium pictures, ar- 
range a sheet of clean glass in the tank 
near the front so that the fish are restricted 
to a space about an inch wide. This keeps 
them from swimming out of range after 
you focus, and they also show up more 
clearly because there is little water be- 
tween them and the lens* 

The wise beginner in nature photogra- 
phy will not overlook the picture possibil- 




Sometimet flr bifd't nttt it photcgrapktd ittare 

e/ftctivtly fr&m a dittance to shtw surraundinst 



ities in zoos, or m western parks cn vaca- 
tion trips. He may not find “nature in the 
raw" at the zoo— but he will find many 
interesting pictures, and gain much ex- 
perience that he can use in the field. 
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REFRIGERATOR 



LET’S LOOK INSIDE -THIS FAMOUS 
G-E MONITOR MECHANISM 

A REFRIGERATOR mCchaflisFri 
mjtst hi good to be paid 
the high compliment of widc- 
Sp f ead imitati on. G -E originated 
the hermetically sealed cold- 
making unit. There is no other 
sealed mechanism with 3. his- 
tory and record char can equal 
General Biectric* E.ernember, 
the General EUetric is fir be- 
yond the experimental stageE 

OIL COOLING? Forced-feed ^ 

lubrication and oil ceofing jTT _ N— 

are features of the sealed 
General Electric Moniior Jl 

Mechanism that assure ^ iUb * 

quiet operation, low cur- 
ten t cons ujU p tio n and lon 
life. The simple Gencn 
Electric mechanism has 
only three moving pans. 

Three-point spring mount- 
ing provides true ^'floating 
power*', miniinizing vi^ 
bratJuu, Acousdc mufSers 
hush operating sounds. 



THRIFTY IN PRICE? CURRENT! UPKEEP! 

Save ail ways! Gieck tlie General Elec- 
tric for these rnttkiple savings: low 
use of current, fast freezing, upkeep, 
mg life, presen'atioti of Tood, etc., 
id we believe you'll dioose a G-E. 



Mnul'GUlSS lERDS. developed 
by Genctal Electric, permit 
introduction of power into 
the motor even though the 
mechanism is vacuum sealed! 



GENERAL ELECTRIC CO-. SPECIALTY APPLIANCE DIVISION, 
NELA PARK, CLEVELAND, OHIO. 



ORIfilNATOftS OF THE SEALED MECHANISM 

GENERAL ELECTRIC 



THIS FIRST CHOICE OF MILLIONS 
IS NOW POPULARLY PRICED 

Never before could so little money buy so much 
in a G-E Refrigerator a$ it does right now, To- 
day's General Electric climaxes a l2-yeac record of 
ever increasing values. When you get a General 
Electric you don't spend inrestJ It has long 
been a leader in cme economies and muhiph savings. 
In actual home usage, HO other refrigerator at any 
price can freeze more ice cubes, preserve more 
food, be more convenient or produce more cold 
for the little current cost of a General Electric. 



TPAcn to pif.ati'. tKT«ntto» Popular Alcohanica 
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Dress Up Your Magic Tricks 



agree and with no inner tube handy you 
proceed to prove your point with a piece 
of rope» Holding it so it makes a complete 
circle you win the argument by tying a 
knot in the center. Holding the rope by 
the extreme ends, you go through the 
rriovements of tying a knot. When the 
hands are drawn apart there is a loop 
around the right end of the rope. The 
hands are turned over, the fingers of the 
right hand quickly release the end of the 
rope and then grip the other side of the 
loop. The rope is shaken off the left hand 
where the knot has been tied. 

The participation of spectators in your 
performance also increases their enjoy- 
ment, An astounding bit with an ordinary 
handkerchief can be worked effectively 
with the aid of a person in the group. You 
tie the handkerchief about his wrist and 
after seemingly binding it securely, you 
snatch it off without untying the ends. 
The trick is simple. Place the handkei^- 
chief on top of the wrist. As the two ends 
are brought underneath to bo tied, your 
right forefinger makes a loop and the left 
end of the handkerchief is wrapped around 
this loop. By holding the ends tightly this 
loop will not slip. Bring ends of liandker* 
chief on top of wrist and knot securely. To 
release the handkerchief, you pull upward 
on the two ends with a steady pull. 

The assistance of a spectator likewise 
can be used in your dramatization of the 
Hangman^s Noose, Two solid pieces of 
rope are shown as you tell the story lead- 
ing up to the tragedy. Y ou then place them 
around your neck and a spectator knots 
them together. With a sudden jerk you 
free yourself from the “noose” while the 
knots are still securely tied. Here again 
there is need of advance preparation. A 
small piece of thread is used to tie the 
ropes together in the exact center. This is 
concealed from the audience by your hand 
as you show the four ends of the rope. The 
threaded place is put at the back of the 
neck, the four ends being brought to the 
front. After the knots have been tied, the 
fingers are placed through the ropes and 
wdth a quick jerk the thread is broken, re- 
leasing the ropes from your neck, and 
then the knotted loops can be shown. 

Another trick improved with patter is 



the traveling penny. You borrow two 
handkerchiefs and after knotting one, it is 
handed to a spectator to hold at arm^s 
length. A penny Is placed in the center of 
the second handkerchief and you proceed 
to fold it up. When the handkerchief is 
unfolded^ it is found the penny has disap- 
peared, You explain the coin can be found 
in the center of the first handkerchief the 
spectator has been holding at arm^s length 
and your statement is correct. 

To do this, j"ou conceal a penny in cor- 
ner of the first handkerchief at the begin- 
ning of the trick. Grasping the opposite 
comer of the handkerchief you turn it once 
between your hands. This fonns a trough 
dawn which the coin can slide. A knot is 
Ihen tied, the coin being in the middle. 
This is handed to the spectator. The sec- 
ond penny is placed in the center o£ the 
second handkerchief and comer A is 
brought to C and D to B, then BD to AC. 
You then grasp corners BD and quickly 
pull them apart, stretch mg the corners of 
handkerchief very tightly. When this is 
done, the penny ’will stay in the folds of 
the handkerchief and by turning it upward 
the coin can slide , into your hand. The 
handkerchief is shaken but the penny has 
disappeai"ed. The spectator unties the first 
handkerchief and the penny is found. 

You can keep up a running patter dur- 
ing the card -in- envelope trick. A card is 
,selecled at random from the deck and 
placed in an envelope while you close 
your eyes or turn your back. The en- 
i^elope is then sealed, and after deep con- 
centration, you name the card. You must 
prepare the envelope in advance. A small 
square is cut from the upper left band 
front comer so as to make a Vidndow that 
wdll enable you to look at the card as soon 
as it is placed in the envelope. After the 
spectator has freely chosen a card, he is 
allowed to place it in the envelope. The 
card should bo inserted with the face to" 
ward the spectator while the magician ex- 
tends the envelope with the window to- 
ward the spectator, covering the cut-out 
section with his fingers. You must hold 
the envelope at all times. While sealing 
the envelope you will have ample lime to 
see the card. For best results, use an en- 
velope about the size of a playing card. 
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NATIONAL SPARK PLUG CHANGE 

WEEK-^MAV 2kd to 8th 

Go places ihls Spring ^vjih an engine 
tJiar^s as full of youthful vitality as the 
spirit of the season itself, 

Keplace those mi lea ge^ worn, winter* 
weary spark plugs 'which time and 
s^trenuous sersdce have robbed of 
efficiency, with new Champions. You 
will experience a surge of new power, 
faster acceleraiioji and l>ctcert smoother 
performance vyhich Champions bring 
to every engine. 

C Champion Spark Plug Change Week 
has become the accepted period for 
bringing cars up to peak performance. 
Regularly at this time or every I0,o<>0 
miles, motorists have their Champion 
dealer check their spark plugs. When 
new spark plugs are necessary, from 
an economy and cfliciency standptjinc, 
they demand t-hampions because they 
appreciate the sustained better 
performance and the gas*saving 
economy that Champions alone 
provide. See your Champion 
dealer this week. 




J 



SPARK PLUGS 
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nasal CRUELTV lToin':^ kirsli anti lieavy I 
lyljuL'Ltj WAn inn mntli lor - I 

wmuaiid iintiit: slic slaytt.l ntUil I tJiM | 

lii^s pi|ic ink'd Lrictl Sir WirlLtr Ikt'clglii. 




BLISS FOR KEEPS! Ttmi and Polly ne\'er 

5q„al,lil«l fru.ii that day IM'- And lif'v he 

ihiiSL* 2-i*unL^ luiii ol &AVCcl-i^inol ing 
Smclb gouil to puller W jHiUcd-at. 




FREE DOOKLEt tells how tD malce yone c|<l 
pip« ta^tc better, sweeier; Kow CO break Ja 
A new pipe. Write for your copy loday. 
Brown & Williamson Tobacco Cocpori^ 
tictn^ LouisvIllCv Kentucky. Dcpi. P'86e 



TUNE ifl Titmmf £>ar«'y a»(f ^is onrbfflrn, Et^ery IrVi/neWjy, 
IJliJO P. jM,, Er D.S.T.t Re^ Network. 






Riches from the Air 



■ ( Contintieii frOoi page BTiSi 

duct ion or desiructionj each was depend- 
ent on nitrogen and soon the farmer had 
many competitors for the Chilean nitrates 
he needed so badly. The demand grew and 
grew. By ISOtl the world was using 300,000 
tons of nitrogen each year. By 1912 world 
consumption was nearly a million tons. 
Men of vision began to picture a not far 
distant day when the Chilean nitrate fields 
would be exhausted. Then, unless some 
new source of nilrogen were found, the 
world w^ould starve. 

Scientists remembered the nitrogen 
brought to the earth by rain and snow and 
decided it was freed by some sort of eiec- 
trical disturbance* So they took a high- 
voltage electrical arc and blew air through 




on eatfiir rW mlikiltE a#Fim 0 JVi 4 :i 

J 

it. The nitrogen in the air combined with 
the oxygen and they got a little nitric ox- 
ide on the other side. This nitric oxide^ 
absorbed in water, made nitric acid, from 
which fertilizers could be derived. But 
when they got a nice fat sparky the air put 
it out. So they fanned it out with magnets 
until it was like a sheet and blew' the air 
through that. This proce.ss thrived in Nor- 
way for thirty years because Norway could 
harness her many waterfalLs and obtain 
cheap power. But it required 60,CK)0 kilo- 
watt-hours to produce a ton of nitrogen by 
this means. Nitrogen sells today for a 
nickel a pound or $100 a ton. If it were 
made by this process, the cost of power 
alone* at one cent per kilowatt-hour, would 
be $600 per ton. 

Next the Germans got busy* They found 
that when calcium carbide, obtained from 
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limestone and coke^ was heated* it would 
absorb nitrogen gas forced across the hot 
mass. This nitrogen gas combined chem- 
ically with the carbide to form cyanamid. 
And cyanamid can be crushed and put on 
the soil or mixed with water and made 
Into ammonia, a nitrogen compound. 

This process required coal, w^ater and 
air, instead of only water and air which 
the Norwegians used, but only one-fouii:h 
as much power was required as for the 
process developed in Norway. The cyan- 
amid process is still employed quite wide- 
ly today and it was this method that the 
government intended to use in making 
nitrogen when the Muscle Shoals devel- 
opment was started. 

But several years before Muscle Shoals 
was finished* a brand new source of nitro- 
gen was tapped. And the man who lapped 
it vfss a jovial, little German chemist, 
Dr. Frit? Haber* who became intrigued by 
the spectacle of a world clamoring for 
more and more nitrogen — those 20*000*000 
tons resting in the atmosphere over each 
square mile of land and sea. 

Why not, he meditated, combine air ni- 
trogen directly with hydrogen from water 
to form ammonia instead of digging nitrate 
out of the ground in Chile or using large 
quantities of costly power to obtain it 
from other sources? Ammonia* he rea- 
soned* is composed of nitrogen and hydro- 
gen, so it should be possible to take nitro- 
gen from the air and make the atoms stick 
to atoms of hydrogen. But they wouldn't 
combine* Why not? Dr, Haber decided it 
was because the atoms were not squeezed 
together hard enough, 

So he took nitrogen gas and hydrogen 
gas, heated them and applied thousands of 
pounds of pressure per square inch. In his 
converter he placed a little iron oxide to 
act as a catalyst and speed up the reaction* 

And he got ammonia ga.s* a combination 
of nitrogen and hydrogen. The squeezing 
had forced the two together* Here* at last, 
was a process for making ammonia — the 
most desirable primary form of nitix>gcn — 
directly from the air! 

For in ammonia the nitrogen is locked 
up and ready for use in making fertilizers* 
nitric acid or anything else in which nitro- 
gen plays a part. And the cost of power to 
fix a ton of nitrogen from the air directly 
with hydrogen is about one-fourth the 
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DiKLEOTRTC TEST 

Delco battery cases are made of genuine 




hard rubber in Deico-Rcmy^y battery case 
plant* Every step In their production reveals 
the exitrenfie care Delco-Kemy takes to assure 
the hest in battery construction. Consider 
a few of these steps; 

’I’hf ruh 1 > 4 r is thomukhlv for eiira 

mu) rv6lll«nc>'. 

All rubber Id carefully before WInft moldetl 

Into rhe caau* tn usaure (be cnrrtict 9nii>unC, 

Each case Is molded under carefully coniTolled beat 
cimdltbins and ctMil^d natufsilly over n form, to 
rL-iuln Its tiuct di*m;nKtvns. 

EviTy CHNU and every celblo^celL partlti^^n receivQH a 
'^dlelertrlc^' tesit of 24.U(HI volt*, whlcb will reveut 
the ftllfthtL'flt defect. 




RUKilER MILL CASE M<lJ.I>ING 



It is thia unwavering adherence to high 
staiidarda in materials* construction and per- 
formance that has made Delco batteries 
original equipment In many leading motor 
cars* incliiding all General Motors cars. 




Dcica battery saiet anti jereic^ 
r&luirvments are avaitahte at 
Unlteti \fotari Service StatianM^ 




ANDERSON, INDIANA Cf 

Wociil's Lv|«l MUMtidurw o1 Awtondhe Ekclrkil EppflHSt 
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Ride a 

mat gieate^t J top- 

cjxts w^pnt XXI trie 
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doing evn«Y ■“« jii,idi»^' 
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meets ^ 

Sit iti 

^ tnodet 
Eaddia '‘ipeeV 



H AflLEY‘DAVlDSDN MQTQR CO^ 
l>t;Ul. F-C&S, Mll-vi-a-y liiw, Wi^tiiln 

^to3 LUiuiiiTaUHl lllfl»[ur« uiil PtCkiL: -ci^m pf "^SNTtlLISlASTt" 
Uttuirdvcllpjc UniUlM^ SU^D h Ug3v*«d fvt nriiiMou: coat. 
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cost of obtaining a ton by the cyanamid 
process, or one- sixteenth the cost of the 
power required to make a ton by the elec- 
tric-arc process in Norway. 

Dr. Haber's process was developed sui- 
ficiently in 1913 so that the first nitrogen 
fixation plants were built in Germany. 
Then came the World War, The demand 
for nitrogen soared to new heights — nitro^ 
gen for explosives* The first thought of 
the Allies was to keep the trade routes 
open for the nitrate run to Chile. But not 
Germany, Germany was prepared to ex- 
tract her nitrogen from the air. We in- 
tended to get ours from Muscle SboaLs if 
the war had lasted longer. After the armi- 
stice, Dr. Haber received the Nobel prize 
in chemistry for his nitrogen fixation proc- 
ess — laurels of peace for a discovery first 
used in war. And today the entire world 
has all the nitrogen it wants, nitrogen from 
the air for five cents a pound. 

But modern ammonia plants bear little 
resemblance to those early ones. Because 
of the terrific pressures, pipes in the fii’st 
plants were as thick as their inside diam- 
eters* Even then, no one knew when the 
steel wall might bulge into a “blister" from 
the pressure, so the pipes were surround- 
ed by heavy steel and concrete barricades. 

The high pressures offered many diffi- 
cult engineering problems. New steels and 
other new alloys had to be developed to 
withstand them. But the problems were 
solved and the new alloys were produced. 
Today, in the ammonia plant of E, I. du 
Pont de Nemours and Company at Belle, 
W. Va., pressures of 10, 000 pounds per 
square inch cause no more trouble than 
the pressure at your water faucet. 

And lOjOOO pounds per square inch is 
like the pressure wffiich would be exerted 
by a column of water 23,000 feet high— as 
high as twenty Empire State buildings. 
Such pressures are built up by compre*ss- 
ing the gases through seven stages, but 
there is less trouble with leaks than you 
would have in an ordinary steam line. The 
squeezing causes the gases to act more like 
liquids. 

The hydrogen which, with nitrogen* 
forms ammonia, is obtained at the du Pont 
plant from coke water gas. Coal is heated 
to form coke which is gasified, as Ls done 
in a gas plant. The result is water gas- 
hydrogen, nitrogen and carbon monoxide. 
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in* cost, for iampJe can of t 

Du EV^nc. Dgpi PM "^. 
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Always ash for 



<r ^2^ 

the stuff which comes from your^automo- 
bile exhaust. Blow air and steam through 
the coke, add more steam to the gas under 
pressure^ with a catalyst to speed up the 
action j and this carbon monoxide is con- 
verted to hydrogen and carbon dioxide* 
Remove the carbon dioxide with water 
and you have left hydrogen and nitrogen 
ready to be converted into ammonia* 

Nitrogen consumption has increased 
seven-fold in the past thirty-five years. 
The world production today is about 
2,500^000 tons annually, about the same as 
copper, but the capacity of the industry is 
double that because every nation wants to 
be assured of a supply of nitrogen in case 
of war — nitrogen for explosives. But most 
of the nonnal world production is con- 
sumed in the most peaceful pursuits — fer- 
tilizing the soil, making dynamite for con- 
struction work, making nitric acid for in- 
dustrial purposes and making films and 
dyes and nitrocellulose products. 

So there^s the ironic story of nitrogen — 
a substance as essential to life as air or 
water, something over which nations 
wrangled for a century and now get in 
abundance from the air^ an element which 
man requires to keep him in this w'orld 
and which he uses^ on occasion, to blow^ 
his follows out of it, a billion-dollar indus- 
try evolved out of thin air* ^ Ki A 

H 2.6U 



EASIEST POLISH 
I EVER USED 



Double-Duty Taillight for Bike 
or ^"ithout Bui 



. 

Safe whetti 



is lighted or not, a 
double-duty tail- 
light for bicycles 
mounts on the 
rear fender. Us 
battery case 
streamlined to fit 
any standard type. 
It operates on a 
one and one- 
quarter inch flashlight cell, but even if the 
bulb is not operating it is an effective 
guard, for the prismatic ruby glass backed 
by a powei'ful reflector picks up evei-y 
beam from behind and shines red. 



Make your car sparkle tike new! 

li's quick and easy to do tc Vi iih 
DuPoniNo, 7 Polisli. Aliidc litlik 
rubbinj; rttnovts duU TRAFFHl 
M LM and reiiorc^s the original cti lor 
and lustre. Nn. 7 Polish is made by 
Du Pont, world "S' lvidinj< junkers uf 
modern car finishes. Thai's y<iur 
assurance it's rj|j;hi fur chc fitit^h On 
yfljifr car. 









CE^end return postage to our Bureau of In- 
formation to leam the name of the maker 
of any device described in this m^azine. 



DU PONT POLISH 
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Irute Force Loses Out 
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and sixty-one per cent of the soft-wood 
consumption is on the east side — 2,000 
miles or more from the source of supply* 
In rail shipment of w’ood, Chicago is the 
greatest timber port with New York lead- 
ing in ocean shipment. 

The modem Paul Bunyan needs be an 
engineer as well as a forest technician. 
The qualified civil or mechanical engineer 
and the graduate of the modern forestry 
school are replacing the old-fashioned 
"bull of the woods.” Many modem lum- 
berjacks have college degrees, and one of 



TifO i timber javtix efI ib'4rlr orj^j^tani Daa^Ias 

fir m 



the most important members of any log- 
ging outfit is the “cruiser" or forest engi- 
neer, whose job includes woods survey, 
spotting and marking desirable timber, 
projecting roads and bridges to operating 
areas, and measuring and preparing avail- 
able waterways for “driving” logs. 

Driving logs becomes a blending of the 
old and new. Portable hand saws or mo- 
tor-mounted circular saws now fell trees 
many times faster than the most skilled 
axmen. When the log is "laid” in the 
woods, a tractor darts into the underbrush, 
ties on to It with a steel cable, and "snakes” 
the log to a loading point. There with the 
aid of electric hoists it can be lifted to 
giant, Diesel*operated trucks, or carried 
to “port" by means of an electrical over- 



T HE diffcreneq between old- 
fashioncd pump - and carry 
drudgary and the modern con^ 
vcnictice of rurinlng water ii all 
the more notable when your fau- 
cets receive their supply frcm:i a 
reliable MYERS Water System. 
Thousands of Satisfied MYER.S 
owncts know how remarkably 
depe ndable, rroti b Ic-free and eco- 
nomical these long lived, well 
built water service units really 
are* In addition to silent and 
completely automatic electric 
water systems — self^starting, self- 
stopping, sclf-olling — MYERS 
also furnish dependable water 
systems for operation by gasoline 
engine, windmill or hand power. 
New features make this year's 
models more silent, more efficient 
and — if possible- — more durable 
than ever. Most complete line of 
its kind in. the world*. Models to 
meet all needs and conditions; 
for deep Of shallow wells. 

*'Pump Bvilders Since 1870” 



A’o IVced to Walt for ElortritiiJty 

Before power |LnE« reach you, enjoy runriiing water 
with a MYEEtS GaaoEinc Powered Water System 
which can later be converted (o comt^lietety «yEo- 
maCit riectric operaiicn by mounting electric mutcir 
In place of engine, [ntecestine booklet free. WrEie 
ua Of neaTCBt MYERS dealer for infairdatlotir 



THE P. E. MYERS & BRO. CO* 

7i Fourth. Street, Aablaad, Ohio 

Send ^ce, name of vout neatest tle&ler end information on: 
Electric Water System? O GisoHrre Wactr Sy^tetni Q 

Name . 
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head tram^ then coasted by sui’^acG rail- 
road or moved by tractor skidders to a 
waterway where it is floated or driven j 
and towed to mill and market* 

Through, the centuries river driving has 
remained the most picturesque phase of a 
picturesque industry* The bulk of the 
float timber is cut during autumn and 
early ’wrinter^ The drives begin in early 
spring when thaws put the rivers and 
streams to high-water marks, The best 
workmen of a logging camp are assigned 
to the "drive detail." Preparatory to driv- 
ing* the timber is stacked or skidded to a 
river bank, or rolled into convenient 
ponds or reservoirs. 

The first job is to get the logs into open 
channel. Then the driving crew follows in 
sturdy boats, with high*p itched sharp 
ends. The boat Is navigated by means of 
long poles which the driver also uses to 
prod logs into channel and prevent jams. 
Long-handled canthooks, sharp axes, and 
the juggler's art of skipping floating logs 
are other requirements of the driving 
trade. As a rule driving speed is from 
twenty to sixty miles a day, with the sea- 
son ranging from three to eight weeks. 
Log jams are frequent and when mean 
clogs occur the drivers must chop them 
or blast away the jams with dynamite. 

In the pulp wood industry, Jogs which 
cannot be floated to mill are usually peeled 
of their bark and stacked for truck or rail 
haulage. Removal of bark allows the wood 
to dry and reduces the average weight 
from 4,400 to about 3,200 pounds per cord. 
Savings in tonnage justify the expense of 
bark peeling. 

Life in the old-style logging camps was 
about the hardest known to man. There 
vras no plumbing or laundries or refriger- 
ators. Men slept on wooden bunks with- 
out mattresses and lived on beans, brown 
broad, molasses, and salt pork. But the 
modern logging camp has its laundry^ cold- 
storage plant, bathhouses, recreation halls. 
Bare bunks have been replaced with spring 
beds and mattresses. On the whole^ tabic 
fare is outstandingly good, with plenty of 
dairy products, fresh meats, vegetables and 
desserts* Radio and telephones keep the 
camps connected with the outside world. 



CSend return postage to our Bureau of In- 
formation to learn the name of the maker 
of any device described in this maga^tine* 
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QUILT 



BEAR 



• The hfloviefii outboard, moior won’t 
^shH'cr hor tiraber&*” An Oltl Town Boiit 
i» buUt to lake hard use for year?. 

Baling. Fishing. Hunting or Cruising. 
An Old Town Boat is an alLronnd boat. 



It gives yon the rtin of ihe waterways; 
puts your comp rlose to any point on the 
lake — by water. Inexpensive to buy 
with very little up'kcep cost. 



FREE CATALOG f'*'- 

^ for tli<i «n.l iill kltid. 

nf cl:l] 0 «»s " rDitli4al.4, 'Vrilr: Indnf, 

Ulrf Ta«rii Canoe Cq m ii&njri 436 Main 
Srr«^«:l, 41 III To»int m»mr. 



^ Old Town Boats” 




m HiQH LIGHT stit vaifHGHT^ 



TEST-O-LITE 



H^ndletl ^tActrlEil ttiter matfst quiEkly lKit«» 
IrP'UbP^ In cFrcutti, fuses, tuf-outs, inatoni, 

utE. Has l,Of)l uses for cIsttrdEtins ar hama. 
Teds Bhy vdlsifl 110 to SSOe IflUs A.C. frfHM D.Cr 
ExeuIi ddr-diniry Eiumsy test bulb. Fauotalri-aen 
with poCktl clip. Llfeliitis puararttts. 

L. S. BRACH MFC. COHP. 

55 Diekenon St, HevrBrkp N. 1* 




NO CLEANING 

adjustable power 

LOW COST AMMUNITION 

RifUd GnKiypS barrel Uiakt^ tJiC Crp.sn]a[i a 

barn*l wUti all 1 he h.alr'SpiiUibjs HCetixbCy 

f.liiH term buUji^t fpell) aamfi diametor j« 

.22 powder Tifk;, but sitonily, isriw^irfully, oo rw'oiL 
thd K'rriSc for« of CtsUirirpsiJed Atr — aft me focce 
IT S, Usti: to djrivy 2000 Ih, t^rpcdnuia. AfiifS'ptoiH 

for tarBCt, anuill ffalilt. Slnple and pgj>eAt*r tbOclelu. 

No liceuftt rf-quinid. New featbrL«i, 

SuoarPsfh B9 

bejit. ftw pll cbI. iLr Hflir'.N. 

Hf^vlc-pr. }4inRiCT. m o r d- pcrTc^Lty 
f^inned iiwirret ri-TWiwut|i. thus luinitr 
hhtUftfr and nv;fT¥ acrurpte, Mnde 
Id Amcriran tundant). Ik]/ Aitierlran 
worlcmm. Write far rDldcr, 

CnOtH AN AHM% CO,, |i*b„ 414 It. P«l It,, NteHaitar^ N.Y- 



FREE 

BOOR 

Cotiuir^Liur lmp«rt«nl 
[nj-jtvt and Jcamir ahrwi- 
InR' rarta; alAd 
mnii CAtatus:- wrUe. 
Aik Vour Oealar ta 

'Shnw Void M Croa.iTblinr 





e 

Lakative 

Sbc the dlHerence 



n TOOK OWE W tablet 
LAST NIGHT AND THIS 
MORNING I FEEL grand 



W^l 



ETHER 
■your Consti- 
pation is chronic or 

occasional — ^one 

^ A M trial of Nature's 
Remedy (NR Tablets) will show why millions 
prefer tlus ALL'VEt»ETABLE Laxative. One 
rJR Tablet convinced me , . * so mild, thorough, 
refreshing and invigorating. 

Depend a bje relief for side headaches^ bilkms 
spells and that tired-out fed ing, when caused by 
or associated with consttpalion. 

Withmif £^ta 2 ^box of NR's from any 

fV I II lUU inioll druggist. Use for one week^ 
then if you are not more than pleased, return 
the box and wc will 
refund the purchase 
price. That's fair. 

Try it— NR Toniprht ^ 

-Tomorrow Alright. 



TnAtiril BUiLbeRS BUYERS OWNEnS 



wPf^^r w wjh iLti-ih ir-ac vxrnfm hmiHt-HVT'r 

TRAItCR COp m•^k4V^ 



Sold 2Sc /or rhu Big Bdok Today 



th!l% Su- 

Era 1 «.|. ikiv 
Fltiiaf Pram 
pumiliL'clir f '.mr^riiberiE 

WAUSAV, WI&. 





BUILD IT YOURSELF 



Thw Jim ii^tidy Cahin Ouirer 

Tkn TiePw th«t tkM *vt*ytlilfi|. Ka4to)i, 

Eimf t« bq|k| bi ^m¥ bIm wLLb injr *lA iRliiBiJ- P^iii mm 
IcptnMtii^'n^^T^li^ 41 - 00 . Aiii!] litiLlBT bUJI t-od^w in' 

JIM DANDY Box IZt'A W 4 VMU, W 1 S. 




CATALOG AND COUPON 



R^turft coupen wFth ofdir ftir Ftnwodtf and fat big 35 c 
bax of SALUTES FREE 

SPENOEB nREWODKS CO. 



RE STRIM RACKETS AT HOME 




WriL« H^iur Isas iUii«tTvc<nd 
Ca 4 dJ< 9 |f acLi;! BoCili- 



EARN MONEY* 



U '9 



Nn flxp4!rl«iicF or fthlll rfQiJJrecl- 
Bdfty tD T.,ekrDr Ftill ttnp of xmir- 



plea^nt. prnfltablt] 

rt-gi ' " 
of j 

aor«ed BtrlnRlmr cut 

ann nLlk Birinaa Tor yaursi^Fwlinn. 
EYOry lietu tifeheflfc quaUly. Wrlle 
for co]aplet« i 1 «taib. 




ler tliep, gorcig* ar ham« — pump elEa, gate 
pcunti. ale., itdnt drumi and borrals. Eaiy 
Pumlng — na pcimiug — eapOC{1i*if up ie W 
aallaiis par miiiul* i . LOW PRtCEDi 
raCL BULLETIN sfaawk PiU«rtal Mod*k by 
a ajjli^nully kaewn buildrf oJ rol^ry pump*. 



BLACKMER PUMP Ct». 



W, A. fclCKUL * Cb., Pfrpt. A-fi, 137 W. Murlan, Oftk F***, Rll. 



IVftffH irrrflttir (nb’ff ^fiKcr* ptro^e mc-ntiQ-n Popular Merbanicit 
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Age of the Aerial Monsters 

f Continued from nage S44> ^ II 

automatic controls are used in the engines, 
manuai over-ride controls are attached 
for possible use from the cockpit in emer- 
gencies. 

The power of aviation engines has been 
climbing upward for years- In 1930 the 
Pratt & Whitney Wasp was rated at 420 
horsepower but today the same engine de- 
livers 600 horsepower with hardly any 
change in size. The increased output is due 
to improvements that include refinement 
of cylinder design and higher compression 
ratios and supercharging. These la.st two 
improvements are possible because of the 
better fuels that are available today and in 
turn permit a higher number of engine 
revolutions per minute, which results in 
greater horsepower. 

Other engine improvements include hol- 
low' valves filled with sodium to promote 
cooling^ tougher alloys that are better able 
to withstand the higher crank speeds, and 
redesigned fins on the air-cooled cylinders 
w'hich together with pressure baffles that 
force the air to circulate between the fins 
result in better control of engine tem- 
peratures. 

The trend in engine design sectns to be 
toward more and smaller cylinders, pro- 
viding a smoother flow of power with less 
vibration. The tw'o-row radial engines are 
a development of this trend, as well as an 
answer to the cry for greater horsepower. 
The new H-2180 Twin Hornet, made by 
Pratt & Whitney, is a fourteen- cylinder 
twin-row radial with a displacement of 
2,180 cubic inches. Four of these are in- 
stalled in the new Douglas DC-4. 

Even more powerful than the Twin Hor- 
nets are the new 1,500- horsepower Wright 
Cyclones of similar radial t 3 ^e that arc 
being used to power the new Boeing four- 
engined flying boats that carry seventy - 
tw'o passengers. 

Today the engine manufacturers are 
working on engines of even larger horse- 
power* The day of the 2,500-horsepower 
aircraft engine is almost in sight and when 
such power plants are available larger 
aircraft than ever will be possible. 



CSend return postage to our Bureau of In- 
formation to learn the name of the maker 
of any device described in this magazine* 



UNRULY 

HAIR 




Costs but a few cents to use 
— a bottle last a for months 



I S YOUR HAIR diificalt to keep in place? Does 
it Jack natural glosf? and lustre? ft is very easy 
to give it lliat rich, glossy and orderly appear- 
ance so essential to well -groomed boys. 

Just rub a little Clostora through your liair 
Once or twice a week “ or after shampooing, and 
your hair will then stay, each day, just as you 
comb it. Gloalora gives your hair tliat natural, 
~ . rich, well-groomed effect, 

~ ’• instead of leaving it stilt 

and artificial looking 
as wasy pastes and 
creams do. 

Try It I A large bottle of 
Glostora costs but a trifle 
at any drug store. 
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DO YOU 



WANT a new buflineu 
of yAiit nwn, 
with all the trade you ch,d 
Attand toT Then become 
a foo t correctlDn and 

ID a f«w weeks eam biK l&eairte in service m^ieaj 

nor ctiirop<Kiy — easy terms for borne traitiing^ no further capjtai 
neededn no goods to boy^ no aeency. Established 1S94. Adarsu 



StepheDSon Laboratory) i BaokBaj, Boston, Mass. 



Don^t Pity the Poor Fish 

, ^Continued from Coloroto Seetiim) 

factory wastes. Game fish rarely can svir- 
vive such contamination. Therefore game 
fish fanciers are urging better care of na- 
tive streams. 

Modem trout breeding has become a 
highly exacting science. In the rearing 
stations the best fish are saved as breeders 
and carefully selected for color, shape, and 
health. In some instances native or “wild” 
trout are trapped for breeding purposes. 
This is done by weirs, or concave net traps. 
The fish are stored in floating wood “cars” 
or box rafts until spawning time, and are 
usually released after the egg crop is har- 
vested. Modern trout hatching has become 
highly artificial. Fish eggs and "milk” or 
male fluid, are stripped from the breeders 
in the fall, pending a necessary hatching 
period of from sixty to ninety days* 

Trout milking is a delicate chore which 
requires clean hands and strong fingers* 
An expert can tell when a trout is ready 
to spawn from the feel of the abdomen. 
Eggs are forced from the female by hand 
and deposited upon wooden trays. The 
milk or fertilizing fluid is forced from the 
male fish, poured over the egg trays and 
allowed to stand for about twenty min- 
utes. Temperature must be checked care- 
fully* Then the eggs are placed in a cur- 
rent of cold water w^here they remain un- 
til hatching time* The first hatching stage 
is the sack or “eye” stage* Tw^o tiny black 
dots appear in the fertile eggs, which look 
like tiny pearls. These spots become the 
trout’s eyes. When hatching is finished, 
first- stage minnow's are transferred to 
breeding pools and put on a liquid diet. 

DonT be surprised if you catch a trout 
with a callmg card. The card is likely to 
be a small non-corrosive plate clamped to 
the heavier muscles of the tail. It lists va- 
rious information in code form and asks 
that you return the card with various 
other information to a state fish commis- 
sioner or the U. S* Bureau of Fisheries, 
Youll aid the future of American fishing 
by honoring the request. Fish tagging is 
becoming an extremely helpful device for 
estimating range, distribution and rate of 
growth of fish* The U* S. Bureau of Fish- 
eries is applying it not only to fresh- water 
game fish, but to salmon and herring, 
shrimp^ lobsters and crawfish. 

Calling cards for salmon are usually 
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small celluloid disks inserted by means of 
copper wires just above the spine. Shrimp 
and crawfish cards are wired to the tail. 
The herring is the hardest to mark. His 
calling card is usually a small oval disk 
which must be rammed down his throat. 
This doesn’t seem to hame the fish but 
when first inaugurated it practically halt- 
ed the herring industry, 

Herring are usually seined and ground 
into meal. Tags are not visible and when 
fast-rotating grinding blades struck the 
steel disks it was too bad for the machin- 
ery. Herring processors tried using power 
magnets to detect the presence of the 
disks, but this was not certain enough. 
Now the Bureau of Fisheries has an elec- 
tric tag detector which does the trick. 

As the fish slide down a chute into the 
3-eduction machines which grind them to 
meal, they pass over a trap door. The elec- 
tric detector records the presence of any 
tagged fish and opens the trap door. The 
tagged fish then falls into a bucket and is 
claimed by the bureau for its records* 

While trout and bass tagging now prom- 
ises excellent results, the most notable ac- 
complishment to date is that of tagging 
salmon. The bulk of our ^50,000.000 sal- 
mon catch is made in fresh water. Tag- 
ging experiments have enabled salmon ex- 
perts to learn two important facts — that 
the fish dies shortly after spawning, and 
that by instinct a salmon tries to return 
and spawn in the same waters in which it 
was hatched — even though this is a small 
and remote creek. 

Tagging enables Bureau of Fisheries 
employes to find the spawning places of 
the more valuable varieties of salmon. 
Acting upon the proven fact that the fish 
return to their birthplace to spawn, bureau 
field men remove the desirable types of 
spawns to other streams. This serves to 
open entirely new salmon mns, and helps 
replace the poorer varieties with the more 
valuable. 

Tagging is also being used on codfish, 
weakfish, jack salmon, perch and various 
other varieties. It helps fish experts to 
predict the supply and location of a given 
variety and facilitates fishing laws based 
upon scientific probability. 



CInQuiries as to makers of articles de- 
scribed in Popular Mechanics, will be an- 
swered by our Bureau of Information upon 
receipt of return postage. 




HOW TOC# 

CHOOSE BETWEEH PIPES 

— before smoking them 

Nsturally therr w 9 dtfTerence betwMn how 
9 . pipe snmokes and haw a pipe 

amokea. But how can a pipe imiqkcr tell whet 
that di^E»r«nc? ja Eoing tP be, ie/ore he 
sanokes. them? 

This look at the markinga of the btiar. 

The more beautiful and the bfiar, 

the sweeter the pipo will amate. The finest 
briHrs come from big, ofd briar burU .mel- 
lowed and matured for IDO to 4D0 in 

the KTovii»<l. 

These old burta, abviaualy, are scarce, omd 
cost vastly more than youna. immeturc. atnall 
burla. When cut and polished, the briar fram 
Chetie biirla iriBkcs the mdst b^utifiilly truirked 
pipes that you can buy. 

So, look «t the inarkin(;e of the brUr. Look 
at any Ordinary pipe— and then look at the 
markings eif a XayWoddie. That'* a Rood way 
to tell how much aweetcr-aniDkiiiR Kaywoodie 
pipes are. Kaywoodie Ccunpany, RockefeHer 
Cetuer, New York — and London. 



SALES ORGANIZER 

Wha vjrt *[;ll tM>rsr>na]ly anil arid miii fnr IjutT'P 

nuicuifactLirrr. -CDinplEti! 1 1 [ 11 ? TirodurEji ri'IIIcif:' tn fBrlq.rtc«, 
liomn ciwuc-ni ^tid famti'r". FEUSiiff 

ifi our iinv piri--iHidMiry (r y-nu 

an asyresalve. encrf^eiJe Eale^man. Larye camlivRti poi^iilblc' 

with dn>wjnE Bi-nunt jii^JLlnirL peruana] rEKmm.lEHi1 niu, plpa noFr- 
wrilP nn hVElnc-jtti tiV ht-c-n untloE t'DU. Ti'll ahau.(. j'our. 

iiElf In n»L li-tief. 

THE ADAMS I^AINT COMPANY 

D«|»t. P, CLEVELAND, OHIO 
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MICHIGAN WHEEL CORPORATION 

Dtp), r.l GHAHD HAPIDS, MICHIGAN 






TYPEWRIIERS — DUPLtCATOl^S — ADDERS 
FOLDERS — HODRESSODRAPHS 

FAeC TAIAlI MDhiEir BACK CkOAPtAHTBIV 

TjTihiK t^oLirair -A TjsTiId FrL^y. WrliB far Jijiri^ulikh! NifTI-S 
wHrti >'iHI ^ 4 int, ItCW- «« liv a cLayl 

PBUITT CO., PRUITT BLDG... CHICAGO 



Holes in walls are 
efltSy to repair with 
Rutland Patching 
Plaster, Makes a per- 
fect lasting patchn 



tA DIES . . . 

4j mV IVI I BvF — carEfull 3 ^ hard&U€(l nitd tem^ 

I \M P perpd. CmflolctB rs^Ee of fiizea lit your 
* li ^ Wr looal five and ten Coni Store. 

HENRY L. HANSONp WORCESTER, MASS. 



kiwi’ll whcH'li. wbedlCHik. firtVlcB n'Tmla. 
nt'rfect LrollinB Wlttcls Iirnj al I ■pun»bit: 
tnat 5111 ycju nume ap«c<l 
frain Rl^v iicnil xuKsl^cinl {ot [kuI' 

Tiviiril proi''^ll‘'''T ''ttlhlp"'; .^diiliiitiJii Bri&rift- 
tnnlLiVTiK Ec>r Bvcry aioLur I'UhlL R I 

for youT ■ nb^«rd, IMVISTICATE 
THE NEW "A QUA, MASTER’S tr,^ nenmion *t Atl rnrrtnr 

b&At, if-liuvva. L.il'i ract'fl. A 1 1:0 On? nf IiiIidsutI prcipcILpm. 



NEED MONEY? Wornen 

Part time or full time to cell 

GENUINE LEATHER TIES 

StU iJ'n QlglH — Lh'C'y fiTfi' saecip nuvt:l and pcHttLcal. 
PfutilSI fur >'UU. Nu LlLlL]ill¥' htKdiKl. FJvt!T>‘bi.>Or 

them. I'fUJT ftruc T^nvy fu-lll L>r a i>lfa E.iT<|.. i.ra-r,- 
bilirf»rls«. Young man nudr Sd imu.- ni^lit aft-.T 
jM'liDnL. £?[ 1 d 90 c fvr Euca'plOti of 4 . pniL ironr. 

CENTURY TIE CO.. »I5-Lp If, a(*nil erm., Qqhitfl, MiA. 






by tb'6 pmib of a buttao 
dJBcaae^bfMiirin^ fli«, uiOBfimtoB 
:vnd other deatructive iaBccta oontaiil- 
ioiktiii^ your food, a£fectinR your 
health and eomfort can bo nur'^ 
and guiekJy climiuntcd. IN&l^CT- 
ACUTOR L5 harmiesa to man. but 
iuTft death to pestJi, Endorsed by 
leading health authoHtica, iO£CCt con- 
trol flgcDcieB. 

Cor^r «>Hfy ten cents a month to 
operate. Ornamental ship's lantern 
design- high and 12'' wide. No instal- 
lation. 5imply plug In — it in ready to 
Tdeal for homes, gardena. eun 
port-hes, stores and resorts. If 
your dealer eaq't Bupply you, 
send oouiKfii. 

“““““““““““ “““"T 
Warner Electric Cn., Dl|l. A-9. IK N. Mlclit(ii}, Chlufs, ML ■ 
YES. send booklet, ‘'^IJeerHc Insect Control/' j 

A’^CHtW I 

AJdretSt j 

Owy. .±si6it. I 



"1001 Was'3 to Ufit Coumde’' 
atiips the mystery from the lus- 

cionting work of UiahinK TUHifu] 
artldca and permanent ituprove- 
mentfl with eoncrutt-'. 'I'liu* hfmk, 
jLjat published covets every known 
use of ■concrete for (he borne, 
fetrm, buildingi boEinE'SH and in- 
dustry t newer uj;e~ in doff;ra- 

tiob and nrts. Includes new fai^t 
setting and gloriously colored 
coneret* and IdtS yaluable usable 
kinka. KKH uisea of concrete in- 
cluding homes, garden furnltvjre, 
pools, statuary, etc.t recreation 
devieeBf farm improvementa, 
driveways, walks, et'C. Describc.T 
at] met buds and materials, .^hows 
how to do real professional type 
jobs. 

POPULAR ME&HANIOS PRESS - »« E»t Oilirli StnOipUJlO - CHICAQO 



£51 Pafes — 1€ Colored 

Plitei, Nundredi of Piclores 

f.arge bnok 7 x lOinchc^r Hand- 
■om» doth htnijinf. t^mt immI- 
[Mud for only Ji. .'^Kcit COD 
in V. it srKtflnBd. Ordtr 
today. Malt* cnaemte work b 
fascinatiBg hnbhy c>r a proAf- 
BhLc tviipneu. 



iriien WTiting please Paputar Mechanics 



Tolls Honi to Ufo — 

Concrete About the 
Home; Concrete in 
thn Garden ond 
Yard; Canorete 
About the Farm] 
ConcmteHornesaiid 
Buildings; ^^ak^ng 
Recreation Dc vi ces ; 
Concrete in the 
Wortahapj Coti- 
crclc Product a for 
Manuf^cturut Ck>i- 

rralc in Business and 
Industry, etc. Gives 
I IG Concrete Kinks, 



Money Making Fads - Besi 
Methods - Materials - New 
CfOlored Concrete - 146 Kinks 



Tha Book of the 
hour for the 
workshop fan, 
handy nian and 
home owner. 



WrLie for tr** foidsr otKvut reraapkablf elwlrJe Pff «a(? that reuulrEi 
DQ motor. 720t> slrakoS per JtOlOUTe. Far AitematlnR Current. 

&YNCRD PEVICE&. INC^, 511 Boydell DrtfO<tt. MIcli. 
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The Advance of Diesel 

<Cojrtlii 1 iiJcel from ^ 29 ) 

Normal compression in the cylinders of 
a gasoline engine is about 125 pounds to 
the square inch. Diesel compression is 
many times higher. This compression, 
without use of spark plugs, is great enough 
to create a heat which will burn any type 
of fuel. The instant it is blown in. the fuel 
ignites like a flash of grease in a frying pan. 
The first compression engine was de- 
scribed by a Dutch scientist named Chris- 
tian Huyghens, back in 1680, It was de- 
signed to burn gunpowder. Dr. DieseFs 
original engine burned powdered coal. 
The present Diesel could be made to burn 
either solid or liquid fuel, so long as the 
fuel is ground or sprayed in a fine vapor 




AMERICA’S 
MOVIE CAMERA 




Why pay more for a movie camera when the 
lifetime UfiiveX costs only S 9 . 95 ? Why pay 
mote for film when UniveX Cine Film costs 
only A foil— and takes iheatre-quaJJry 
movies at less cost than ordinary snapshots! 

Be smart! Be thrifty! Enjoy the thrill of 
taking all the personal movies you want, 
without counting the cost! Join the 2 (K>,D 00 
emhusiasdc fans who say* ’TbereV nothing 
like UniveX!" 



QUALITY MOVIE ACCESSORIES 



Roots hloufer operates somefithat fihe il S' 

door in doUveriiis fdr to tngint tyUnd*t‘ 

form and so long as the fuel does not have 
an ash which damages the piston walls. 

Actually most Diesels are fueled with a 
petroleum distillate similar to that used in 
oil furnaces. But under proper conditions 
the mechanism might be operated with 
many different types of combustibles in- 
cluding gasoline, animal greases » glycerin, 
alcohol, or even salad oil. This versatility 
may be important to future developments 
in motor fuels. If any major emergency 
should cut off the supply of gasoline^ an 
entire structure of Diesel power might be 
operated upon substitute fuels. 

Here are some average percentages of 
efficiency for common power sources: 
Simple steam engine, six to eight per cent; 
steam turbines and condensing steam en-» 
gines fifteen to twenty -seven per cent; 
modern auto and airplane engines, twen-* 
ty-tw'o to twenty -eight per cent; Diesel 
engines* thirty-two to thirty-eight per 
cent. 



When you use a UniveX Cine "S" you also save 
on accessories — for UniveX hi^h^gualky acces- 
sories arc available ac the lowest prices in all 
jmnvic history! 

ItntvvX Pro|&ct*r Onijf motor-driven 8 mm, projec- 
tor under SZ^. Fifteen imporfiani feiturcj. $14.9S 

Unlv*X Tjtlar Specially tiesiftned Fof UniveX Cine 

‘'^''.Title cards and lettering kit ipcludcd,^... $2.50 

UniveX CMpoewre Meter Insures proper exposure 

under ail Ilfhi condiiiDns.. $1,95 

UnIveX Exposure Meier Case. Du stproof. .......... 35^ 

Un^ftX $pllcer For any B miu, Aim. Makes sEroni; 
spliccs quxcklj’.Com.plete with ccmem $1,00 

UniveX Film Viewer Enables you lo properly edic 
movies. $1.95 

Prices Higher Outside United States 





U^!IV£lt&AL CAMfRA CORP. 


1 FREE 






Dept. <52, 32 w. 23rd St. 
New York Ciiv 


1 BOOKLET 





Send me free booklet '"Take sod Show \^ur Own 
Movies." Also citulpfue of UniveX Cine Accessories. 



JVjwr. 



Addreti— 

CiJy State. 
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WORK GLOVE 
COMFORT 



Pony^white 
HE^^Sch]dF 
Driver's. Slip-on 
Pattern 
No. 0565 

fuit Grain 
Woirerin^ 
Mar^~ 



DRIES 

SOFT.. 

STAYS 
SOFT ! 



A‘ 



NEW kind 6f 
work ulovel 
Trijsle-tHnned by 
secret process that 
Full Grain 
Horoehide soft as kidl Made by 
the ntekere of famoya Wolvcrimf 
Shell Horschide Work Shoes. Every aeam lock -Stitched with 
4-cord work’Shoe thread I Get a pair at your dealer's! If h* 
can't supply jfou. send us his n*me and 75c and we'll mail you 
a pair postpaid. Aak for special olTcr No. S5fi5. Do It today! 



WOLVERmESHOE&TANMINOCOl^P..rDep!. H-SH. Mieih. 



WOLVERINE 



HORSEHIDE WORK GLOVES 




j^enxar# onaf 



FENCING TDTT 
SWORDS J:ltIjJ!i 





Dfrelflps slmn^ body tnri rIctI mind. H AHM- 
CESS. TTia inrEne-attel S-finji-lon* FniiH 
Hk ' ^||\ (timreU} «rs enuitirH-^l uKh rulther huitoni. 

Atirniinum cup-sh>ptMl h^linj jiiardit Our Da 

ft 1L Ji ^ LiUre fciPfs ife hum rtif hsrd uster. 

CenpTflf »«1 »r Imo talU fiwordi.) and Iraa 
lArtnietleM bSshlalH anly 41.75 pattpald. T^a addilianal fcscltia 
tiaardi FREE tar llnlled tima. (ItKlular irEce of thsie t^a~*eU 
el faJU 13.06.1 PROER HQW. 

ALL-AMEAICAN F£F«CER5 GUILO 
Dtph c PM (It mh 6h, fitw y*rk. N. Y. 



POWERAY .■ilvirtf! Nfw El.r''1&‘tr‘ lan- 

iTrn- ptim'Uirt'ui tOU Ct, kO' 4 i'ih»iHr J0-I4MI 

biHir* PirtiT. I-*-* rcAKlL-r. Unlfrr?Lkji,t.''r 
POWERIITE 'Hi Anwrica’i Bnr^t ■rkC’- 

^w^i• ljTit.Fn». -n-Yoli:- 

«i.w] Pi. brtfii^ liw, wiile l!iwrjlJrhL.i W-JUu 

J^iyun- livM- Urtixr^isM*; i*nm. Al sp>mtU h^™- 
.ubUi v^KCiIrw-l ciF ’■VTib'B uircfC Etf 

Delta ClcelrlcCe.T Marie n. inu. hept. 300 




(Continued from pag'e 131 A) 

Problems^ of weight, fuel feeding and 
strength of materials have been the Three 
great Diesel drawbacks,, from a standpoint 
of everyday use. The earlier models were 
loo heavy to be practical anywhere except 
for stationary plants or as boat engines. 
Weights were about 250 pounds per horse- 
power developed^ as compared with eight 
or ten pounds- per horsepower for the au- 
tomobile engine. Walls had to be heavy in 
order to withstand the extremely high 
pressures in compression, which also 
placed extreme demands upon connecting 
rods,^ bearings, crank.shafts^ etc. But the 
new developments and substitution of the 
Iwo-cycle for the earlier four-cycle Diesel 
have already reduced weight require- 
ments until the new 60fJ -horsepower eight - 
cylinder Diesel now weighs only about 
twenty -three pounds per iiorsepower> and 
the sixteen cylinder only seventeen pounds 
per horsepower. 

Rapid progress is being made in the 
matter of fueling. All the new Diesels use 
the unit injector which provides a small 
pump for each cylinder. By means of noz- 
zles with holes about the diameter of a 
small needle these pumps feed the fuel 
into the cylinders in the form of a fine 
mist 5 ^ spray. Pressure in the fuel-pump 
cylinder reaches 20.000 pounds per square 
inch and averages about 15,000. This forces 
Ihe fuel oil through the spray hole tips at 
a speed of about thirteen miles per minute. 

In the new streamline-train Diesels, the 
fuel oil used for one charge to one cylin- 
der varies from the size of a grain of rice 
to that of a small pencil eraser. 

The Latest Movie Thrills 

I CpTttimigd from pagp ftZ! 1 

was then masked off, except the few build- 
ings and the street. Next Fulton built a 
miniature set consisting of additional 
houses, part of a bridge, and a railroad 
train steaming along under one arch of the 
bridge. Parts of this scene were masked 
off so that the parts left would match with 
the street and the town in the first strip 
of film. Next he obtained a reel of film 
showing water moving down a river, and 
on this reel everything was masked off 
except enough water to fit into the com- 
pleted picture. Finally a strip of film con- 

(Cantinued ta 1 3SA ) 
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VACATION mlN THE OPEN 



JUNrOR SCOUT 



Gel du1 Ln the open thie. ExploTe 

highw4]fs end bywaysl All ouldQpre is 
yours — lor Jun^ oxeilfrmeDt. adveniure ^ 
you tid* a TWlN-CYUNDER Indian 
[unior Scout — Iho biggest “buy” in all 
niotorcyclodcD. 



EASY TO OWN AN INDIAN 

Hie new 1933 Indiani are es easy to buy aa 
Ihey are to handle^ and you can^t boat 'em 
lor HCoaomy and smoothr dependable opvr^ 
alJoa. Aslc your Indian, dealer to demonsirate 
an Ibdian^ — explain Indian's easy pey-ai^ 
you-ride plau. 

■ 

IKUIAN NOTOCVCLE CO,, S-prioirfeld, W iw. 

11mm al ortet. '%'KKmt vbt<|Ei1ivn. ywr iMpienitrtt 

Fohliir new t92t< Irwlun ind r^'|iP>''l'* 

C'ATi: af mr tij. HiprH'e HELMET 

■mtlM'DJAKPIM, II iltuilnled., whin I plan mr erder. 

- 

Mt-ui bt- itut la ebtfJi jiHif i|jc£ 

Ql'^klyeui Os&Xxn.ri D Id yeuiinil up d ua4if' If >'iir 



3 OTHER 
NEW 1938 MODELS 



DC LUXE 4-the only 
American ' made 4-cylin‘ 
der motorcycle. 

CHIEF 7 4— ^a poerleae 
“top •pAed" peridmoE, 

SPORT SCOUT— a 

wianer all eround. 



FREE! 

Get this HIDEH'S 
HELMET and 
INDIAN PIN 



MAtl COUPON TODATI 




ON STRANGE ROADS 

WLlh a null Aula CunpiES rw 
[i«irE-r jiaL «HiruB?i] on ulrBciEic 
nmntT? roacls or rlt>~ tlr-eeli. 
alwBFB IbIIb ^uur illrootlon of 
tnirol, lavJcm ynu nnonf;y. n-orry ami iklqja 

■t D. nrsl of only at >'our 7Vo-[di:e(: 

moiltl WriLo fmr oltculur. 

HULL MF13. CO.. P. Boa ^16 OZ, WARftENp DH|D 




Universal 

Tractor 



all fln'tl nlid licit werlf. RurirlloH 
st'iilv .VbHJjltucFy Nuff. f!THT£Ltcd fur 
tl It U tn I nilJt Id] Hiiv 

direct jiT. lew fftr'dary urlt'O. Twh 
u'ci'K.H tristi — ifiiitiAtaetinii Kujkrufucc'd. 
SVrllt fuFr yeur troo nj-lorFuJ CHtuloc 
PIDPiEER MFC. CO, 

PEPT. V-E8 WEST ALLIS. Wl$. 








Better Built 

Lower Prices 



ONLY CORONA HAS ITi 

Ask auy**bi« machiae” typitc tf FlDatinR Shift 

dD-ttsa't Save work and weeri jniprpve aliRA^ 
mcnt« add speed! Then look at all the piher 
Corona features . . . Touch SciL-ctor, Speed 
Booster, All-around FramCietC. Match Cprona. 
ARain»t »]l comers. Easy to use... easy to pay 
for., . as Littli;: ai $ 1.00 a week. Free case and 
touch chan. 



Only Boats With 
Full Leoeth Spray Rails 

Keep pai^enaers pcrEectly 
dry — evtQ at ItiBh fpttdifn 
CataJoa also sIlowb today 'b 
A vr mbifL popular modiile 
R'jiltKKtt'N'. Tim bie facto- 
licB. I^empt ehipmeut. 

CJiTALvn FREE , 
Wl4t« f*f FfurcdtT- fiu.tC' kiiid 01 
bvilt lA which jmi lu'b lut£r«l*d. 




Qvtb^andi Htd up 




MAIL THIS COUPON I 



L C BMITTI * CnROWA TVrEWItlTEH->: fJJC,, TMk * 

T23 £. WuhiiiitlDei bUrecl. I^^tijicuh. S.Y. • 

I'm lliinVJM bwtl n C’^ir'iui. IVimJ ’Tf"^ ilWrtlpLlT'B bmklpt * 

Nitr.p 



Adflip' 



THOMPSON BROS- BOAT MFC- CO. 



r\iy 






213 Ann $t,, 
rECMTKtO, Wl6, 



.rCtLfP filiiht/ 



1 13 Ehti Si 
CWTLAMD, H, V, 



H'lmi u'titiMif pleaitfS iijettficm Pvjtvhif MtfuAa-niei 
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E-Tvpi Fnrelitit 



% 

N-lfn Puwtilof 



Clean oil keeps repair kills down 

. . . and Purolator your fill cleJm. FuriQlattjr 

filters Holid EmpUintErta from the TnOtO-f pH. If not 
removed, tllrte Empurkifi may form dtciHcdcposLlI 
th^t make ittowr over ha ills neCcMjirj', Prevent thi* 
da mage by providing Pufoln wr-proteclion, Rcpiac* 
your PuroUtor cartridge every 8000 milies — or 
whenever ei 4 mlnation of 
theoilh>dlc:itcs the ne«d. 

Motor ImproVementi^ 

Inc*, Newiirk, New 
Jersejv 




purOlator 



TH£ OIL F(LTH OH OVtt 65% Of *U FACTQRT tQillfraO CUtS 



Attention; Compressor Users 
THE SMITH AIR COMPRESSOR 



cuts the cost of compressed air 

If yuu liftc ft rciTnprfirtsior. hy aJJ InveflliEftte TII£ 

S MIT i I . Pftwsrert to a FOItl J & IOTOH It HtVea a cn oulb^ 1 0 w- 
rogt [Kirlormunec. l.«ed Ibc world over to typl InrEjc^VU^ 
twrxumo cfimpT^TfirB 1n ft niftjorlly of work nocn n.9 drlLLinB 
roek. hrcftkin« navemeht, riveiinn, ^liintl bUtHtinu spray fwitiit- 
tll^. met B I lining. JilKl uetbGfil List wltti pnoumtottO tools. 




WUh A Ford Motor and Ehop lacUHIeBi 
you cftn itiscrntdo your O'Wn com- 
ureonot, Vr'e will lurniwh a HEnllti Cont- 
prtsiwr ileail aud AccTfisofios wjth 
IliSiructJons lor ThOMnllne. write 
l>eyt■^ ij for detftlla Biuvltig tba n»o 
you hftVfl In mind. 

GORDON SMITH & CO., me. 

B»wltnf Green, Ky. 



Made el 



at rem^arkahlr Inw pnres 
tcnjrbest (ralvftriltc’d ■I^l:Ippc^ bcarinf 
Wi>>d guR-waleo. Heavy turn- 
sntna for ouEtreard motors.. Two or more 
Iniilt-m air chambers for eKtrft huoj/oncy 
in ease of npoel. Real ws™ rlderm msy 
to hsndlo. He«V!r lea.k or worn. Alwaya 
ready fur use. Both round #nd nat bottom 
all slion and styleH. 

Write rar Prae Beat Beelilet with 
periptioa and prfeus of eomplcta lino 
metal beats— tnocliabftate for fishermen, 
lieht weisbt livery bostP for parks and rt- 
aorts,. heavy duty craft for autbcBrd aiutom. 
Z>hiJrrd IPanfrif— ipflo con deociop w?uiins Jfl 4 e». 

CDI^UNPeiAH »T*tL TAtJK C&MPAMV. 

P. p. Bok 43 ZGA Karius fiityi ittaiSoUn 




Robfiw old buildlagB. Mate new construotLOii more per- 
nianent and nl tract Eve. Plastic Colorcretc a waterp^fed. 
It fuios wUh any maaonry surface It fillg all cracks, ft 
CGQ be applied in any thickncjs and in 30 coloro. Fully 
proven by over yeura fictual uae under all contlltEons and 
every rlimate- 

OFFERS B 1 €; EARRINGS 

OW'hera evemchore want to enhance prraent 
Values. VVLih ttde machine you enn supply 
this big waiting ulurkct; With permanent 
Colorervte at amaiclnHiy lowcoet. Operaiurs 
report cost of 2c ftlXl up per H- and flCH 
up lu 7c aome have paid fur itieir equlp- 
mtnt tiotu first few Jobs. Machine capacity 
up lo ],00n sHr fi- hour, 
tiet the facta. Send for hookti. ""Proven 
BuHinesd Oppori unity, " Wiiie today. It 
oSegH you blic c?(tra Ineuma^ 

COLOnCRETE INDUSTRIES, INC. 

$TG Ottawa Av*. HOI^UAND, MICH. 





BRAK£I^£LECTRIC, VACUUM « 
AUTOMATIC— A KUS A HlTCH£ 

FOR ANY TRAILER, 

All iTBids, all Spring spreads. 

wWtTE FOR FREE LITERATURE. 

HAMMER RLOW TOOL COMPANY, Dtpllll 



W A U S A U p 







W I 5 . 




Waterproof 
Your Own 
Save up to 
$100 to $150 



Aniaalns nen 

Sts ill fit hod, 

ftpyrne enn -tlii. Applied, (d 
.ner imXsrUbTy wall and Drxrtr HUrfaccS t 
iT> rliKcitiK. Gutranreod pet'inanently offertive. 
write for uriuwni parninjia opportunity 

MatlunRl 5 nal~ 5 * 4 fi Co., Dept. • 632 , 




A i‘ents 
l>,;-taii.H FItEE. 

ClnctnnatU O- 




BE WISE 
AND BUY 

ji«^*a!#A«TO-SCOOT 

RENMQR MFC, C 0 „ 4 fl 77 Antillagn Avg„ Chlcagg, III. 

BUILD ELECTRIC FENCE 

Co«tt notlitrse to build, 

nn s.ir Uaitr'v 3 ^ 't lUi '■nUb. 

^fUia^ CQUiplcla idant aeii vr.Ui^hl=; c*: 
oitr riHO =li :-i rifiiil Urn:-s. 

LEJAV MFC., U 7 1 . 4 J 4 V Bldg,, Mloneape^fs, Minn. 




huilp 

CLOCKS 

for 

pleasure 

—PROFIT 




Mall bti lii iisrfc; — y^h. '■■ii 

iiinlce .gpeti 1'—“-! i>f alfruiJj'Mji 

•ijiritti niltt* dTkHlM t.| Ufllr 

built CrSn 4 l«tlurr CUt** sitJi '►MOW" h'Vin^ 

bani-'v. d*aL. raiiila*. irii*!!- E LlJJ.'T fttf' rlilni*-. B *T- 
TEIIT H ll-'. Hall -Eiack. Mrmta 

kwlaht -fhittM nt^HKTMntk tr«m tlLVi. ^fi. 

HllCMFEL CHItHB CLOCK CO. 
BuiUl^te II imita nbart, Igwa 




W^^TILP"^ , 

■ tvarvIliJ— ft'l, imls' r Ith -t>i- 5 * 7 :H*a 'r-'* li"!' ™ 
l>i-r*rrn>i*pe 1 lSMa>|.t HI ILT CS LOf 
i=i VE!tE,lL. ll^.a niui Sheri Vfniir 1 i»tMU! 

jiiiiipla Id DpoTs.Si, fiJ.fiil BpHiu trrt iJlfi-i?. n+d- 

CuUhc. ’I^bDi;:-. Triiiirr;;, SU'. L^iltrry eliMltJ h. 

D.4ri hi 1 1 C V jl[ A.C. ri-.(.: .K iUii*r li Ilig bar^i^r M- 1*- ■* 

ONLY cDHtr...- 4 «li.riM yi 

TINVTOME RAim COMRORATION, 0 *rt, P-E- Mai'nay+ 
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taining moving clouds was worked in. 
When it was finished no one could tell that 
the scene was fictitious. 



Several years ago Fulton was handed 
the plot of a thriller that almost made his ^ 
hair stand on end. The story called for . 
three people in a mountain cabin to be 
marooned by a forest fire and then, as the 
fire closed in, for them to escape in a 
canoe down a turbulent mountain slreamT 
while giant trees on both banks flamed ' 
like torches and crashed into the water. 
The producer ^vanted the camera right 
alongside the canoe so that he could show 
the contorted faces of the actors as they 
fought the flames and the hazards of the 
stream, Fulton did it by filming the stream 
and forest fire in miniature and then in- 
serting a full-sized canoe and the actors 
into the same scenery. First he built the 
stream, eighteen inches deep and 150 feet 
long, with a twenty-mile-an-hour cur- 
rent. The forest was simulated by plant- 
ing dry eight-fool-high yucca stalks into 
which trimmed branches of inflammable 
manzanita had been inserted to represent 
limbs. Concealed in the ground on both 
banks were pipes that sprayed a miicture 
of kerosene and alcohol into the air when 
a valve was turned. 

Then with the water rushing down the 
stream, the valves turned on^ and the 
miniature forest blazing angrily, Fulton 
dressed in an asbestos suit and crouched 
over a camera mounted on a w’ooden float. 
With the camera turning, he slowly pushed 
his way down stream^ Flaming trees 
crashed in front of him and flames met 
overhead as the camera rode the rapids 
and twi.sted its way around rocky ledge.s, 

Putting the actors in the canoe was next 
on the program* On each side of a narrow 
lake Fulton erected tall telephone poles 
and connected them wdth overhead cables. 



A canoe resting on the w'ater w^as attached 
to the cables by thin invisible wires, per- 
mitting people out of camera range to dip 
and tilt the canoe by working the w^ires 
With the actors in the canoe registering 
fear at the proper times and desperately 
trying to paddle away from dangers at 
other times, Fulton filmed the canoe as it 
bounced, swung around, and dipped in re- 
sponse to the overhead wires. Then the 
two films w'ere joined together and a final 
print W’as made* 



1 HE CIFTFOR 







aenvL- jrounK pruduatc w lU pfjic mofe 
lhan a R('HTrnj;LpU Hiind Zik-cU'jf; 
fJtnat-Shavtr. iL'i lyjS's bc%t hvr for 
Gf4lJuiJli[>ii ( ajid Fachcr's too b Jt 
£ilid us cjicf ihu fact ifj j?ou wopcfcr liow 

iL Can sh.ive And y’ou Jofi'i require i 

r>{)^t->;raduatu cou^^c ti> le^ni to ii. ItSthe 
iinlj- shavurthiit tfiTcrs crJ'/thejc aJTi^nnwscs;— 

SHAVES from ttlmosc an>' 4inffJe* Docs a' i 
halt Eo he held "just so.'‘ 

GREATER CUTTING SURFACE for fAatuf, 
doiier sliivui. 

COMBING HAIR to Itfs Hue hiiirs und ji;uu!e 
iliern intu iJic cutlers* 

HIGH-SPEED MOTOR that runs on AC or DC. 
UGHTp COMPACT DESIGN id fit your 
hand iind prevent 
lilippinn. 

If your denier cnnT 
^upplv you, send A 
chuLik. ur money or* 
der (hut be sure to 
mentian yuur duxJ^ 
ci'SnajTiLil tuGencral 
Shaver fuirpuratinn,. 

Uridgeport, toDO* 



REMINGTON 

Ctoic 



ELECTRIC 
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^WOOD IN CANS IS 
SAVING- OUR -HOME 




FOR HOUSEHOLD REPAIRS 



Now if you have a broken tbvir— looM mlfr^Hrndt orairk io 
‘wvtk, lltHir, plv^cr DT lik— L bm dnvrer phU — do- ii qijick, expert 
job of repair! HR with this wood (n C 3 H 3 
^PLASTIC WQOD-thac handk-s tike 
boR putty and hardens into wood — 
wood cao carve* paint, 
and drive naiis and acrewa 
into^ Paintn hardware utores 
sell PLASTIC WOOD for £5^ 
atubCi35^ a can, Tp' it to- 
day. Resulta will eh rpri;* you. 




Hasijc 

OOD 



ij-nil* 



PLASTIC WOOD 




Quickly, perm iijicntly joins and 
repairE china, Rlasa, wood, cel- 
Lu loid, etc, '1 raneparen t — or 
Met^l cotor, Grt it at paint* 
hardware ur UK stores. 



fireworks 

Buy ih¥m ^ ^ 

AjKirliAciLlfr *Bd up ur make 7cur -Kiwttoa Irou FHlilv 
|K^if4J Jvr t4 ^p-^y-Vr 

H. e. ROtmfiS A COi D*pt, J N. J. 




JAMESTOWN KAYAKS 

KnocktlDH'n kltn or as^eTUhied lan^tha from 9 feet to 
13^ feet. Prices from S9.S5 to 
t-A?il'AS CANOE cornt^Eelo ready to ride. J39.EQ, 
Hutiber boats and maitr^sjsee Irom tis QO tp |ao,tKli, 
f^cndi dime tor beautlfuily Illustrated catolai^ue. 
JAMESTOWN SPECIALTY CO., TItunillt, P**, B«i m.P.M 
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300 to 5,000 watts, homemade electricity is 
produced without batteries, and regular 
city appliances can be used with il. The 
operalmg cost will be higher than for an 
air-driven plant, but the initial cost is 
likely to be lower than for a wind system 
of equal capacity, A o el ectricL xefri aerator 
employing a brine tank is available for 
suchr syst^m5P The plant is not operated 
continuously and the brine retains the cold. 
"^"Small Diesel plants are used mostly 
where two or three neighbors share the 
expense of producing current because the 
Output of such a plant usually supplies all 
the juice needed by more than one house- 
hold. The same idea is employed some- 
times even in homes connected to the high 
lines. In such homes, the equipment is in- 
tended principally for emergency use, 
With heating systems, refrigeration and 
other necessities depending more and 
more on an uninterrupted flow of cuixent, 
some households are installing some kind 
of plant for producing homemade jiiiJce in 
the event high line service is interrupted. 
One of the most popular is a gas-engine 
generator unit which start? automatically 
when the regular current fails and stops 
when service is restored* Such an installa- 
tion does not require separate wiring, and 
lamps for the unit are connected direct to 
the main panel board. The only battery 
needed is a small one for starting and this 
is kept charged by a trickle charger con- 
nected to the regular source of supply. 
Another unit which can be used for 
emergency service is the large glass -cell 
storage-battery kind, A change-over 
switch throws on the current from the bat- 
teries when service Is interrupted but, 
with this system, a separate emergency 
circuit must be provided, including the 
lights themselves^ because batteries store 
only direct current* For emergency pur- 
poses, a unit with a capacity of 400 or 500 
watts is likely to be *sufficient to operate a 
home heating plant or a refrigerator^ a few 
lights and perhaps keep a water supply 
going during an emergency* 

Cities have been made over by electric- 
ity. Night has been turned into day, work 
has been lifted from weary shoulders in 
home and factory, the wheels of industry 
are turned by electric motors and electri- 

f Contimieil to page 139A> 
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OWN A ROYAL PORTABLE 

ON YOUR OWN TERMS 



GET A FREE HOME TRIAL? 
Without risking a penny — prove 
that a Royal Portable will help 
you get that raise. Whatever your 
job — salesman, executive, inven- 
tor, engineer, teacher, student — 
prove that a Royal will help you 



FJtSE HtIttF TWlAl. (iitTfr. 
m Itic eOHP«n Ijel-rjw 
-BWAJf. 1 

wTaE^stiiPirUF -JtCT pui*- 
Rowal. 



FREE 



C«se 



think faster, write fastei^ get your 
ideas, letters and reports down on 
paper easily — in modern, read- 
able, saleable form* Prove that 
it will pay you (your family, too 
' — if you are a family man) to 
own a Royal Portable! 



RErAD WHAT ROYAL GIVES YOUi These arent fcAtureN ekplain why 
so mqny theusBil4s of familtcs arc Hoyal owzicra. Suilt by the wqrld's 
larf cst company devoted excliiflivcEy to typewriter* — with itandard, full- 
sized keyboard and en^y, effortlesa action: Tcmgh Cantroi, Finser Conaforl: 
Kcys< Genuine Dust F^Otectionj OSire-Btyte Tabulator and numerous 
Other "biE machtne'^ features. Royal Typewriter Company, Inc., New York, 



ACT NOW! 



SEE what a latest model, ractory-new Royal 
IPortable -can do for you — ■ynur family* T hen own 
it on your own terms — Cash or only a few cents 
a day. Mall the coupon today! 



With every Royal 
Portable, aT 
aU^ weather Carrying 



ROYAh TYPEJ WRITER CO.MPANY, Inc. 

U^partnicnL R-S7, 2 Park AvCnuu, New York. V. 

rieivia [cLL me how T can own — for only m few cants a day— 

a lutcdt model Royal Porinblc — eotnplolc with Irot CafrylDH 

Cfijw (ind insTanl 'I'yplns f’hart- I now own a. . . ..Type* 

nxlUT. ilerial ............ Tell mo how much you will give OP 

U aa CAiliH allowance: uh a llUj'Al FonaMe. 



NAME*. WTRiCIKT. 



FREE! 



Royal's InatancTypinf Chart I 
— it ahows you how to type 
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STANDARD CARDEN TRACTORS 
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1 & 2 Cyllniltrs 

High Whcpla. Rubber or 
Steel Tires- Walk or Ride. 

Do Belt Work^ppM Catat&g 

STANDARD ENGINR CO. 

MiimeapoLia* Minn* PhUadelphia. Fa* NewYork, N*Y* 
3221 CoJxtQ Ave* 3 i 4 § Market St* 290 Cedar St. 




FLAME*GUN Destroys Weeds f 

Does Worlr of 4 Men • 
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■pMib] id unductn:}'' 
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TOOLMAKERS— MACHINISTS 

Choose net ter, P’iner* more Ite^Lmble 
Tool Cheat* from Free Catalog. 

CtRSTNER TOOL CHESTS 
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COMPLETE »21« 
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£^*>>lhliig . . imjlv^lAg CAlV^D 
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f FD fl'IUi n AMAZING NEW 
^tlffllVIU POTTERY CLAY 
. . . fired in your Kitohen Oven 

1'14SY to flliapol Fire in kitchen oven. Make beauti- 
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KindLy ins ym^^ CalAlOfi onj □ Itfi'w Smpdl 

□ Mrlnt Leiher^ O Slmprr □ Oritl r™««l D ArtKrf FTtrJiM* 

□ WcKKt LaillteS' □ VLkA 



AUTOMATIC STENCIL DUPLICATOR 
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S. W. DUMCANr PubllvhvTi tlQ Si H*yn* Atc.^ Chicane 



coaiTEiD'MibQEr Auroi* icooT^tit' 



All-PURPOSE 



TVitIV SCRAP INTO MONRY 



TVAetl u'rffiMjjr fo- nrfi'ffrfjaera pfraM! menffon l^OpuIar MechanicH 





POPULAR MECHANICS ADVERTISING SECTION 139A 



{ Ccpiittnu^d from t3CAl 




cally operated conveyances ranging from 
trolley cars to elevators carry millions of 
people many billions o£ passenger- miles 
each year. What has happened in cities in- 
dicates what will happen In the counti'y 
when electricity is put to work on the farm. 

Less than eighteen per cent of America's 
farm homes are serv^ed today by the high 
lines. Of that number ^ and of those mak- 
ing their oum current^ few are using this 
energy to do more than supply lights, op- 
erate a few household appliances and per- 
haps pump water. And yet, much farm 
work done with other power could be done 
better and cheaper by electricity. 

There are more than 250 ways in which 
electricity actually is being used in rural 
districts today, and these jobs range all the 
way from tending the pigs and hatching 
chickens to clipping the hair of prize steers 
and milking the cows* A lightly charged 
wire, it has been found, discourages pigs 
and cattle from straying out of bounds* 

In 1925, American farmers, it w^as esti- 
mated by the government, used about 
47,000,000 horsepower in agriculture — 
twice as much as was used in manufactur- 
ing. This power, derived from horses and 
mules, oil and gas engines, wind, water 
and electricity, cost an estimated $3,000,- 
000,000. Electricity did only about four 
per cent of all this fami work. In 1930, the 
available horsepower for agriculture -had 
increased to about 70,000,000, of which only 
about 3.1 per cent was electrical. 

The average cost to farmers for the pow- 
er used in 1925 was estimated at nineteen 
cents per horsepoTver-hour or about twen- 
ty-five cents per kilowatt-hour* It was 
also estimated that it cost a farmer twen- 
ty-five cents to work his own horse for one 
hour. That’s the cost of a horsepower- 
hour supplied by a horse. But electricity 
can do many types of farm w'ork for any- 
where from hve to fifteen cents per kilo- 
watt-hour, depending on the task and the 
source of the electrical energy. 

Shortly before his death, Thomas A. Ed- 
ison declared that "^the electrical develop- 
ment of America has only just begun.” 
Perhaps ho had in mind the day when the 
blessings of electricity will be bestowed as 
freely on the rural resident as on his city 
brother* For electricity is the servant of 
all, a tireless j versatile worker which plays 
the radio, saws wood, lights the home or 
churns butter with equal ease* 






Do Your Own Repairing 

with SMOOTH'ON No. 1 



go to !in outskkr, await his coitveiiisnce and 
pay a higii labor charge for what you ran do 
quickly, esiaily and at almost no expense? 

TiMien a leak starts in a boiler, fumaco, heater, 
tank, threaded or gasketed 
joint, a Hinoke or hot-air duct, 
etc., or when wood screws, 
bolts, nuts, hatidlftfl, etc., re- 
fuse to stay put and bold 
tigiitly, make thfr repair 
yourself, and keep the money 
m your own pocket, 
f5mooth*On No. t, requir- 
ing no heat, special tools or 
jirevioas experience in its 
appli cation, 
aliords a de- 
pendable means for doing exiictb" 
tills. I'sed to stop leaks of water, 
steam, gas or oil, to tighten loose 
hinges, locks, handies, connections, 
etc., or to anchor ahelf bracketH, cab- 
inets, fistures, partiitjons, mist.'t, etc., 
in masonry, Sniootii-(>n No. 1 hard- 
ens into rnetal quickly, and becomes 
stronger than the surrounding ina- 
teriah 
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Smooth-On No, 1 seldom costs 
H«nd1* over a few rents per application and 
can he used in dozens of places in your 
home and on your car, with lUi 
annual saving that amount.^ to a 
sul>stutiti]d .‘+uin. 

TheSmooth^n Ilomeand A uto 
Ke|Miir booklet, scut free, explains 
where SmoothlQn should be uacA 
and how ap]>lietl for best results 
with least effort, and is filletl wkli 
helpful mlviee and diagruuis for 
the guidance of 
Liome meebaiiics. 

MilLI the coupon for 3 'our copy 
and get fi?mooth-On No. 1 in 7-oa. 
or 1 or 5-lb. can from anj" Imrd- 
ware store. Your fu^t Smooth-On 
application will ]>robably more 
tlian repay the small invest meiit, 
and you will be ready for man^'' 
jobs " that otherwise might bp 
coatiy or annoying. 



hOHf #^Aut0 
REfAIRS 













< 


1 


■mdoth^OH 






i 


1 J 








Atiehfrr Ini 
m.iienrir 


In 






WITH 

SMOOTHS 



Write For 

FREE BOOK. 



KMOOTH.ON' M¥G. CO.. 37 

574 Communlpiiw A'm., 

Jersey CIt j, M* J, 

P1piW« Mti(l l4maotli-i.>Ti Ilcioic fleii^lr 
Uciak. 






140A 



POPULAR MECHANICS ADVERTISING SECTION 




WrJif tortij- for AiXlKivj tAg 15 1 
pieii Kpriii? CaitloR^fmehtM] wirii 
orytlilnir in ItadiO— «t Tput 
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1 r.n I *S, h^uJikJ kic^ fl i'll bjttiT-,. TJivt* t/if 

r fUy 'C-L'liii^.f- iiq> ^ cndlEicir^, rrsnd-i uf "liiiiK hi 

-juBccfc. Sdmiit^ |. isjty, U H 

— FREE TRIAL — 

SEND NO MONEY! 
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Radio Direction Finder 

(Contifltled from p?g;e S99) 

piece oi broomstick and the bottom end is 
drilled and tapped for a machine screw 
which grounds the rod and holds the as- 
sembly on the chassis base. The upper 
section of broomstick rotates with the di^ 
rection scale. The flotible insulated out- 
side loop leads (2 and 3) are tied or taped 
to the upper stick. Leave slack in these 
leads to permit just one complete rotation 
of the loop. 

Tuning condenser (C) !s mounted on 
four %-m, porcelain stand-off insulators 
and the shaft extension to the dial on the 
front panel is a Bakelite rod, thus insulat- 
ing the condenser from the metal base 
and front panel, 

For the direction scale, cut strips Vi in, 
wide from cross-section paper ruled 10 or 
20 divisions to the inch. Paste the strips 




R7 



FiG.3-8 



together to make a total length of a little 
over 19 in. Mark off the strip to corre- 
spond to compass degrees, reading from 
0 to 360 left to right, with 20-degree mark- 
ings every inch. Glue this strip on the 
edge of the wood disk which is. ^4 in. thick 
and 5Vi in. in diameter. If diameter is not 
exactly right to make the zero mark come 
around and overlap on 360-degi'ce mark, 
sand disk down or build up \vith strips of 
paper as required. An index marker for 
the direction scale is made from a short 
piece of bus- bar wire which is fastened 
under a screw head at the top of the front 
panel. A round- head w'ood screw is placed 
in edge of the disk for a stop, A list of the 
original parts, with additional operating 

fCputinued to pBfv 142AV 
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COMPLETE ELECTRIC PLANTS 



Onan A.C. planl» fiirnif^h sarrie 
chiri-tM cilr 3irtEF, lio S'olt, 
60 Cy. Vw firrii»K civnpi, 
itructioti radios^ 

water arst^m^. a IT a li o1 1 J 
Mtv madcli, 3 Sn it» SfKM) w ■ i t&, 
6h ]I, Art(i UO tfyJl [j C 
Marlrl* 15? 50 and up A[sn 
com h i na lioo A.fl -^D C. 

ShLp-ped com|>Lete, rrpi^ io r^. 



Write !«■ d^alU. 



D. W. QNAN A SON'S 
in2l: Kayal-sian Avr 

MLnntApotla Mttutea^l4 




PHOTO 



El Pb^ 40 |i 9 pfa]r rmir Jkob'bj'T ’Do * 

pndiiiMi -TMv EiuiluM Bt baowT Mak* PHPTV 

UIJIftflniblTt lur 7 «umir mai Mhvti. 

<4*1. S« T4rh h<d 1*1*. Ttl Idiwl Fboiw 

Ealnrnr h JUlTDMrll'tlC'- Tfo ii'WTwn''" r*- 
A]rt CO^ii4 *b<y pbliin. 

PLCn. J^EHMlifif: c-:4^iil*r rnu. 

lu CM* vi*p VtffcCitt 



ANY 

SIZE 




BURN VOUR MAMC 



WITH THE _ — ^ A 

ARKOCRAF 

PKOTCCT VCMJItTDO|,S FROM THEFT 

WjII* wilH ikiirhllf -qf d^va Em tin 

b*nl**l i%iL-| Sn'il- [»li i-iid Inqi-ri'Eninli,. w inr 
Bt-kil, likv *fhihi m iwi^r »4Eh t»i] siir txnrf). 

C«ffipl«l« Owtfll HirvHrt 

rntmHitic Ertt. WHIb 1 »d.v|T 

Ml^fUF PER C«., 3nT1,E, ttMti a.i, 



FREE 



4S-Pa^i POH^ER TOOL Catalog aent to 
any home craftaman JnCere^ted In ImproTlnE 
hla 7nrk. Full tl e^crl i»t l4n a Of l.tRI'VEK 
Folllnttred Pciwifirr 1 o41b wnJ Ac^easorie*. Write today I 
Wallief-Turnec Inc.j IfcB South Avenue^ Flainheld, N. J. 



DRIVER E^iuif/eered POWER TOOLS 







(3uMu BOAT 

FOR PLEASURE OR PROFIT 




EUCTLY HOW TO BUILD 
15 DIFFERENT BOATS 

Tbii iB thfr TiCW bdItlOh frifb 43 
Mlded iu«e4. 6 new boats, and 
CGnTernon of Fenl motor Her 
man no ueo. Full dirodtioiia atid 
detail for cabin crutscr, fooIok, 
hydroplane, ■ ’ 

Hll boar 
boats In 
to CaZT 7 OCl COT, 



*ii» rorcaoin cruder, racioK, 

roplane, autboartlmnabout, 
bcatej fea>'aa,aied typ& — ij 
tslnolL Also eectloiuJ boat 



SEND NO MONEY 

Write tor ncir odltloii of Ikpat 
Book tedij'f Bent anywbete. 
Pay puatnmn 1.^.00 pliw tew 
oento [HXBtaAC. OutaJUe LF, R. 
OBil posMeslons remit with 
pftler. Mooey reliuided If pot 
oatioOed. 



easy— LOW COST 
with 

POPULAR MECHANICS 

BOAT BOOK 

Build a boat at homoE You can 
ao Jt. Jiue thd kind you^re 
or row boat, 
Tbe Boat Book" nIiqwb you ho« 
Id Sidpifl step-by-Nteb dlrectlcH. 
Rpedafly precmred for ihoeo with 
Umlced tooia. little skill sod 
money. Build boat* to *b 11 for 
UfTonttoo, Book tell* bow. 

GIVES MrrHOM 

AND MATERIAIS 

AAllM wnrkfDR plana and pbnto* 
o( real boats under conotructloDi 
mokeo bulMinc eo^. gtiowa 
materials ocedod and rock-bottom 
eoat*. Kundredn ot picturea. Ha 
ebaooe for mlouke. lodudes oiaD, 
iLavljEatlop nod pilot rute^ Tlmtv , 
(UlOf BHlIlnfE eraft, boat kinks, 
boaunK terma. FverytlilDg p beat 
cnthuBiairt ahcpid know, eiu 
Txin Inches. ^12 lUgCfl. Fma 
clolb biDdioff. 



POPULAR MECHANICS PRESS^Pom UM 
200 Eaat OMtirlo £t„ Chl 4 a|fl 













’W ir&N a cacoverheal*^ — you lose pow'cr. You 
are headed for more oorioti^ trouble. Clean 
out radiators regularly, twice a year. You 
can d<ylc yourself with S.AlV[-Fl,U£l[. It takes 
10 minutes. It costa 10c* (25c for the largest 
truck or tractor.) 

SANi*FLt]<iH ifl a sctentific preparatloia tliat 
removes rust, Acale, sediment and sludge that 
clog radiators. Just pour a little in the cool- 
ing fiyslem. Follow directions on the can. 
Hull the motor. Drain. Flush. Refill ivith 
clean water. That'^fl allf The delicate veins 
that circulate water arc clean and open. The 
motor rims cool. Sani^Flii^II la perfectly 
safe. Can't hurt engine or fittings. You"!! 
find Sam-Fi*l'5h in moat bathrooms for 
cleaning toilets. Sold by grocery, drug, hard* 
vk'arc, and livc-and-tcn-ceut stores. 2Sc and 
IDc sizes. The Hygienic Products Company, 
CantoUt Ohio. 

SanirFludi 

KEEPS RADIATORS CLEAN 






BRUSH PLATING OUTFIT 

For" 

AUTO PARTS 



ti> u bjtlury wMh ti 4 tanks nec- 
essary I'liilRi on Iron, uttHpl. hraaa. mnp«-, 

Hundred* 

OM'iifirfi wiiLlJn^ ffir tbla Iijw- ctiAE pliilIrLfl 



S'tthjt rtiJi^irrilnll y la 



.4lmriL4r a* simple nalmlTii;. 

rfi wiiLlJn^ far tnla Iijw- <.'»*[ pli 
iprwur?i[irc aful VJiUiC of tne Clir- 



room nunr<5i. redecior^-. ULlrrorfl. en- 



ffaad ilu’Dtm? pbitlOS ctOtO pitrE>. bath- 



FREE PROOF 



Wrlle fiuiek — hie h* 030I1 hers, fist I'REE PROOF ami punl^ulara 
IhaL put you In a pay] air tmaltLiHH of your own. 



AVENUE M 



GUNMETAL COMPANY 

DECATURt ILL. 



TrftffM T^Tifttrxr fNcittfott /^opiftar ^fn-crTumic* 
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Herd's the catalog that will matte 
“photographic value' ‘ hisiorK- Never 
before have you batn able to £my 
cameras^ hlmsi iupplies at si-itb Ik-, 
mendous iavings. They're flil here — 
names like Kodak] "W'^eston^ ^ irginesi 
Gewirette and many others. Send for 
yow FREE copy* Ute coupon ~r o^y^ 



oiE ofjW5!£22 



lU4IDL€SflL€ flflDIO SEflVICC ^ 

NEWYORK^N.Y* . CHICAGO,ILL . ATLANTA. GA. 

loO liXTH AViHUi W. JACBjbdIW lAVfe. PriACHTHIE Vfiitl 

•OtTDN.KMt* • UDNX, M.t. « NEWMK.N.J, * JAMAICA. LI 



!0C SIXTH AVE., NEW YORK. N. Y. 
RUSH FREE CATALOG KO. 71-7T8 







Paste COUPON on penny pp^t carp 




■■ A fi A II I V A A OON-TLCT THtHi TAKE THE 

MOSQU 1 1 OS scrr-r* 

Ammatlr OIL Or INDIA m^iiB hltllVI! IniLTl^ aw.‘fli'r 5«inpl>i' 

tirpls' A liimu to esi'iOiw] At I Cl- Ei'vt^'uiie UHpb iLzs 

E 5 <)cir- VL'JiTf; DON'T, Vi‘ry effenler ami );iAUnj(. aijMjIiiLely 

Frt]nii»te8 euwemr t-rHiirurt, In^.i4rcft prrfPL-L itcpfi. 

St-jjd M once &Oe for emr Luule *r a 1.00 fcir tw«. 

OIL OF tHOIA CO* 1 15^0 lltineisSt.. Chien'igti, IM. 



handful 



^SILVER 
i. DWARF 

fy litPriaJlS 



SI»i6K'wtff«i4^'hlih 

H RI^'CK IB EmuJI rtn pnd high upaJlt; 
Ih > rpiflp lh>.t Bukinds lilf? a Liiu 
Nat a tuj^ or a moveltyr Uuilt wita 
4]UB.Uty JtCA lir^Tised pnrtn. H-' 
in. rULL llVN AMlIj apc«4jrr. WHpha 
onjy£ti Iba. Upernti'i om. eitbier AC or 
DCrurrent til) votC«. In ivo^, red or 
walnut nniah. Complete with tnbea 
and fieri aJ— ready to play. 

FREE CATALOG 

£0 cofifiLite aiuf tabffi model* far homf9, 
c^r ra^inm,ioitf Sa^ bip fo 50 % , 

GIVE AWAY »nd Uc for 

umplo pUoli -ur^ find pLklk 



m Raxiio 





BS^WI 






UHEiis 













tCoEitinuBd from pag-e t40A) 

data, can be obtained from Popular Me- 
chanics radio depai'tment without charge. 
The blueprint number is R-254. 

Photos Figs. 3-A and 3-E show top and 
underside views of the completed unit; 
At B, C and D illustrate applications. There 
w'iU be a very slight drain on the B-bat- 
tery at all times^ therefore, if the set is not 
used for several days it is a good idea to 
disconnect one side of the B -battery. 

There are two general types of radio di- 
rection finding: one, to locate your own 
position, and the other, to locate the posi- 
tion of an unknown station. In both cases 
a map of the district, or section of coast 
line is necessary. Two or more stations 
are tuned in and direction bearings read 
on each* For example, Fig* 4 shows how 
the position of your boat is easily checked. 
For land use, the set must be carried from 
spot to spot, at each of which a bearing is 
taken, and drawn on the map as a line 




KftTDh 



bCHJrlD B’MK'WiJ 
w,i :f 



PmU^ADI 

WBJ^L S i 
a.U.1 >.MOKl .S 



HIHWO'- 



WLMOU OF aCAP 

(WjDiO arx.>TlH^ TJtM,EW ™ - JlS" 

EAOHJ aiwilpro. rH-XEH On Wjjf 

01 ! hF+Li . CK?*¥iH TMlHSUfe^ 
iirillS PtiiiTM>n i:ih wo*T e.ft 4 



through the respective spot at the indicat- 
ed angle* Two or three lines will cross at 
the approximate location of the unknown 
station. The loop, when rotated, will pick 
up a station without great differences in 
strength except for a narrow region when 
the loop is broadside to the station* Here 
the signal strength goes dowm, and if the 
loop is well balanced, the signal >vill go to 
zero at a definite point and readings will 
be accurate, The loop might be compared 
to a wagon wheel, and, when turned for 
zero pickup the axle of the wheel points 
directly at the station. The loop should be 
turned so that its imaginary axle points 
due north and south; next adjust the di- 
rection disk and fasten it to the broomstick 
so that bearings in compass degrees may 
be transferred directly to a map* In port- 
able use, allowance must be made in set- 
ting up the receiver to make the direction 
index scale read zero when the loop “axle” 
points north. 
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EASY TO INSTALL IN SPACE 
AS SMALL AS FL SQUARE 



money maker I 
Women arc 

GOING WILD ABOUT THIS 
fsfeu; WRIST-ACTION CORD I 

It Spins ROUND ind ROUND 
ftnd SiffinES from SIDE to SIDE 



Florv !■ ha ardlruLTf new prwiuin. This surv 
Flux U one of ihi; >tiM( r+- 
n«-w ricvjcM tvSf' li) 

OirrCt Smlnn "fow ritTpr naw pn^- 

IFitnitr 1ik« U. KMlfwIvp*. pr« f«Bclri4lM<1 — 
ti'P'I.CI HTii^llbaund. h? Uib dn<tpiit d 4 mfii 1 ^ln.tlan 
>'ail -can tihva wllK ihl-A- rm#- clnMrlii: LKii 

t 1 )Rt In Any dErf^lt^n. 

kmuine and liv-latrcie^rcTtrita brnk«n w 1 rvH. 
l;iUlnBd nctldn |dUC »plnd rMlhpit 

And round— Aiwirnr* fA?in tp jtl-dc — kc-riifl 

chf!ij put of ttw way— wnjmdcT Iwum^Itw 
*Vtwt wh*t I warit, ” H «wn » Wo? 
ilf oyvi GO 111 

SaEv* «rv iiwUnti 3 «in!E 
NaitiihnE liko it over 

9^ beturr. iUzc la th« mrlt 

Jjr^JlK AC-Ujui; bl]t mui 3 ^ nuikEr 

* jnpu ^nn us with. 

Grt the etorr at dhhO. Lmm tuJw VOU cOn 
GET YOrn &FMOSSTItATOR FREE. All 

rUgrLOfl Virjiln— Widr orMU. TYnLE 
UU D f -V- r LmmEdtalEly fru^ si'llilatJahal 
, inonrjr nuklojr PHn. MkU Iho 

H U vT 1 egupon today. 



Folding 

Puncture Proof 
Canvas Boats 



YhIP ilMlt It in i H lttll r*w«p Ipn 

abaiilini, diHui-fr mAwlMp. hmU 

PH. TIwmphJji «• PJ« t® I*. 11 r^ari i*J 
fliE .^AiKp. Hsw .mppEKvapt *Hil wtHiAp; 

in«ecli. ] t* 11 h.n. itcIvrE ■■!■ bHl* 

IRVf inCATL THE UTILITOt. 
wmn FOR FHIE CATALOG 

I ITII imp Cr. 



NO-TRO ELECTRIC APFLMNCE 
CORPORATION 

nOO M*pi:h ClRJH St- Drpt. P-d Chi£»|]«. Rl 



free: sample offer coupon 



HO-TITGI ELECTRIC APPLIANCE CORP. 

dl >0 North Clai-h St.r P-e, |||, 

l'lc9M^ rU4h me- FREE lnfanriiitlgn jiml iiamptfl. iiR'.dt a| ohrg-. 

NAMt: 4 



AnnRFKS 



I CITY 



-'STATE 



f 3 !l RaiuJ.V 111 ^ jd 

lilBiR. LniLaiH. mL-ircri'i. i^iin:Ji [."hTg — tvcf^'ili l>JirjCidHr^ 3 it:i 7 

m.nBT ai. blp hfid 1 . - 1 1 .J. -> ifAlLAKTEED <iti_ .I- P.'..? 

TriiiL [11 mil i>.liipiiiml In. Lr?Jb.j Writ* Tur I'twi niti^l 

Crilril Cifltvj Cl., f£iL 111 * Bl S. WibtiJi. Ptfl. K 4 , Cli 4 tiE« 

MAKE MONEY IN PAINTING BUSINESS 

Ptilnl ttalJji. reJIlnBa. scTwna, fiimlturt?. fadJiitoPi. 
Hi ranctiMiCTy ffistEi- i;i«Lt«r] U H. J*. moior 

Cyrl« AC, ooinplpre wub t^pray 
RPB^ES Oun, Id ft. boflp. W«lghq cTily -14 Itud. Curry any' 
lip^fgjIPgg where. FULLY OUaRaNTEKU. Only S.-ll.lv 
f. ti. b. ClilciMfu. S 5 Depuflil, Balunr^ COD', i>r 



An appartiinlty I4 varR ae much. W 
41 $ 3.50 fcr a lew mintilei of ■ 
yaitr spare liut*. Slrutg yourlj 
DiFJt TdCfcdt end Move tnoii«y. 
Tenniji pl^yere 'need reatiEng- 
Irqi Irequently, Every afriTig-mg 
means praiit yOb. erpe- 
rLenc* needed — vro teach you 
bo«r. TOVtGUT Equipment 
makes Et easy. Cosfs pfadically 
nolhing [□ elatL Easy work, 
Biggin KOWJ ■ 

F r r Write today and wo 
P K P P plan and epetdaJ a 

I II “let etriagitig -equipnipfi 



KATtONAlJ.T APVEBTJPEP kllit ««i| ]«IMM llLuriB r*r.T*rH.„ 

prciwVir^ }''<■<' l^nvii, liAuilfUMri, ohUjeiv b 1 hki|, 4 li|lu It^ 4 rSF'% 
H.lL'K HOLlV TttlAL i'=.> rHnlip-l™wp ir>BA ImV, bSp^itiinl 
ru-uiir«r> llimucbuKt Ltm nridSa. FElKi : iWl^i- W|t ['[ F. TtiP.l V. 

QinCtdii't H««i linin, Dipl. A-l, T3-D tirlilfFjl. . Inlii, Mnt. 



fMANi*N SUPPLY C 



i j Birsalils— MlLilaJTjipgrTGocjJi, FttEarms., j 
Clotli^, tic Send fas ihw (ju.. 1 

k>|4 EO b: Kdcftntj l^(1 Ath aeder. if 

A 61 N, Supply Ca„ i7Ti Lnter St., V 



UTILITOR 



StrinyiVi? TENNIS RACKETS 



1 HOMPSON MANUFAClUaiNG COMPANY 

4 &TS Pagkers Avsfiut. Chlcata, U. S. a. 

TOHCUT "C4lirt'T«f1ait‘^ Tarvnia A Badmlntnn. Atrlltt* 



Print Your Own 




Curdr. BlaftcHierv dmuter^. L(i^, InTicK EirliTrtljfiiie, 'BtC. 

mofticy. Print for Othenr Ab PreHti; fsaiflf rulitS 
wrL WPJ ii« pgri^ir I1fl.lHd JTintin« iiki Espmvins. oiitAt 

IB. Pnkxl DitlflLii 1 |T Md up. BfPd fpi ln« ■.11 dHbnlll. 



HEUCY PFtEIUl. 



E'Jl, 



MElttPlH, CONH. 



AGENTS a SIGN lEnERS 

For Store Frants end Qfllcs WladO'Wft, Abyoito CeD put 
them on. Fph uitMples. Llbeiru I Obisr to general agente'. 

M ETALL 1 C LETTEn CO., ^39 N. CleHi ChlvaBe 




□ Sehij new bfithlet, '"■taD VeAN^ 

□ F TENNIS/- Eodattd ia^ | 0 a 
t« t«ytr mailing ce^iti. 






Citm—- 



Sfiil*; 



Tt'Afpi v^ritina jAeflitC mention rttpular ^feehanii:^l 
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CASH I>r BIG on Ihp prcin tutM' 

]tn^ IjUIUj"!] Utut-'f W‘ji.y. Miikis Si !ni[WFl- 

rjfr niorfi prrmaiiPM rnuiKTlal — tbe 

V. tnd tlt'iujuulrd Ij," > tnjj ItsitJc — lliSllU'r 
irrlght, and uffiirloK t»t)i 

Oci l-'ii! I r u trlloTi . ta-'^Ky UI> TO 

ov<T Hmnuracmrinc 

WE EGUIP ’i'ttU wJtii line prci- 
ductl^in machlmin'' irriulrlnjr atil^' 
jncHlcsii ilivu^i.lDcnG ITaU' ntaiCflnS^ 
fnrt-r m one ernJ — nnssti^fl yfoduoiis 
+«qftTfr<‘ rrjjrn oihrr ejnt. ftijr rtadj' 
pr{rilurT[L»D wdJt one ro [hrea ni'‘ii. 
Vrtit EhoJic comtrtDb Lrlek — fiLOe Uflck 
rtviT 10 bra.oilfLtl roluri) — alsfh 
iJl'VHTONn In 0 Jiliw. 

IMVl^lTlOATIs NfJW. i^nd fr-r 
"'•1i Krj'i Id Suwe;;?.’' IT lells tliO 
rodlpleto ctory — hnw prc^fcri( nniiiii- 
TaedTrf.'r* MCf nukiiltip miwirmrUnu 
pr^tijfrnF;! \n n orfiTlnK nn- 

llrnlUNl DP [Hjn unity Tor MroWlJl, i:x- 
paiulnn lUtU proH^ln 

W. E. DUNN 1VIFG. CO. 

Gd 4 W, 24th St, Hol|an.J, frllch- 



I NOW AT BIKE COST! 




The Sensational FuM 
Srasd HEAVY DUTY 
M&lorixed Scooter^ 

H>s Unique- Mechaniul 
f eatures esclutlv* to 

CON5TRUCTA - SCOOT 

ftjiTcs Mulllmotor Oufiili— 
Au[o T>'[k I’imIllI t-outruis — 
Cu-nMiiri iTprJiu! 
l':hiilnieEk;< ]>rK'p GvprHl:3«: 
BrakH — Hufpsy i'lici f^i'surtn 
—13 s ^.m i.ug JiAiiotinoi— 
l,2uvra[ii, Irnn llDnu;, 
Etc..' EualfttH — UcjLutdul 
Ctiltir 3 

Priced Fratn 

*2952 to *5952 

Address 

CONSTRUCTA-SCOOT 

4 B 77 W, Armlla^e Av«. 

C H I C A C O 




OUcTl and tt'tiDirtkcnt ui pw^c 

iivF jniirniineiili l(ir cyt-tTVCatin^ J^coicttion anJ ItiNljF 
rjf [dca'kuon. ridtci, HkitkjI. »und ajul vtbrjTiun 
phHicsrr.Ena.. $iir ] 4 x 9 ^- I i,ath ndc Rf rulic- 

iverjf. 



V> juc.idk ami SorK^ffl mofiihi. Pnenipr tkl 



The CloUgh-Brengle Co., 2S37 W. iSUi Et., Chicago 



at Small Cost 



/ *-. / IBn . ^0*!' ynm con eoJi>y On Alr- 

/ THI Ceotcrj Hunw’. ttfid really llv^ 
wl in rciiiifnri. resianllf'iis or ttie 
’■ heat oij|.M-ilt' iJ-i'u'i ^ulTcr 
'JfipiKr ifin- ■ 'n'Ub a biu, F^[:iiTy dll'* 

■'Til'll^ ttitTjmnr. -All IXTI'in.VA- 

■ ' KiSa-L TION L, air- fODLi N-G 
1st ndirkly ami csiKlly 
iD'^Ttillcd tb Lipty rilylc huufc. 
tuiSkUns. ii|d fiT s}ff‘ 

JWf5fnff?6r tow cflif, llmliirt’s U^nnn^ronirf .w 
you l an work, play am I orni loel re- 

rreshed. It ImTcJuica- dif vjiUjo or your i>?op- 
eny aJeo 

HOME oWMIGift \SM> TtriUiRR^i Rhuuh! 
write lOrlay (or IILusIroled blil1ri.1n. ruaUTm Ihe 
Blit or limlfO' or bollilEiin tu be p'oelcil. DE.Vlr» 
liltB WAVTEs'i. INroM- :vlrlf-*.^ 1 H'jir. 2 ^, 

INTERNATIONAi EHGtNEERiNC, INC. 

DATTON, OHia, U. S* A. 



Completa CDUiae In erothode loy 
techoigoe with every Ltiol 1 u ± 0 e n 1. 



NEW BOAT READY! 




BUILD OK -4 at Home 
in a Few Fvenings! 



The 

OK ~4 



•Joit QUtE— MCTd'B Bcninitl.an»] 14 r-oot portalile cmtlmord EI-TAKt 
QK-4 nirrio-n 4 jtdullJi inef flunTt} — tekc-B malrhi'H up La 1 0 11,1*,, klocH orij 
neLl. £KHi^i>rlhy. RlKErc-B-L, tii^-hlml. ■Ino-riK'c^iirt pf lid ktnOt 

¥eu COn build yuuni cnplJy^ nuLrhLyi pwrfCclly At heme in p Few f^vDcu 
in^R from uttT Mt*nt4d, -t^vrrip] eC'fi eciicalrurlfon ItiE end uve jieariw 
HALri filFT monry Ing, flc]|ln.fi In nlhcm. f9 Oilter |riiiddlc'''ur| 

XI'YAK:3 JrapTL lif La 40 EbO. , . . OljMl DK'J for mdtnrr Jiajl, OJirg , , . 
iveiclbs 50 IbBr} nuAb dime for illu«tmU>d con)i circulore, inuuiiijr 
low lalmductoiy FOrtuiy PlHicetiE 



MEAD GLIDERS, fS So. Mirkst, DopL B-fit, CHrCAOO 
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POSTCARD will 

Save YOU many^ 



CUAlANfEtD SAVIN CS ON EVENV ITEM AT 



B ALTIMORE f ireworks r Q., IHC. 
ilKMl-IME-llt EXTERN AV£,, lAlTIKOBE. MASYURD 




5 -fit JthiA. 

SodJl %ow^! 



MONEY MAKING FORMUIAS 



1059 PRKELE5S FORMULAS ALL IN ONE BOOK E0R$|^ 



FORTUNES MADE WITH 
FORMULAS LIKE THESE 



Coim ti I es 

Remedies 

BevrrsfU 

Painii 

GIuh 

Pblislin 

inks 

SD«B 4 



Fcrtjli«n 

Pmsrvtllvn 

Uihrlttnti 
Auto ProdycTs 
Food ProdHiets 
Metet Producti^ 
Etc, 



Ruhdrede bf bj(T Klllnlf |>roducle-4BA11- 
Uif millions In |u^ts~-eT«w from * 
Simtile fOnniila. Your awn prciduct niwy 

brine you fame and. fertunt. chle 

bte .200 poec book wlpi lOS-U fiorniiilaa. 
4inid. ftart m. Eporc- nr :^ll tlxna builnsEfl 
«f your owTw ErvryUUFiff cKplalned-r 
Tflut to Tnnke^-taow to make it — wi>c-n> 
to Bet matcrdalB. This la tbe book thai 
lifts (ha veil af H!iqrEey from a i>rMt- 
pblD ouJ fiMTiEi^tlrar byflinee^. del yeur 
cijpy now.. Only 91.2C put^aJd. 



FiNiillif Miclifnlcs Prm, Dept BST-I, ZOT Eiit OatnlQ SL, Ghltti* 



Haw ta Mflk* ArtlcJ» of B««uty and Utirtty that Sal 




Criit Lhr i¥i4Htaot nfy mir li dllLy .,. Tllrii yriii.r 
lA'urk llhbp L.QUI9 LuLu uroAt. Tba ''^Maka It 
Y(Mirft*Jr" bwk ah owe yau what to taaka 
ard how to >pake it, with that "[nofeteloiial 
t<>nrh''’ — modeli — toy.? — uk*I rj | 
dccurativti arLicleji Of bill kmcJil. 

Nowatil aditiOn. — tSO tt-nAeid. S2^1 
pir:fi]t4e. 7 I 1U Inrhaa. Her I 
|>i»l|H,b 4 for S,T.ftOar III U , s. ond 
pr>j»«tbLiani' (>, 11 , — you 
pentman , 

Onler !N 0% . 
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"MAKE IT 
yOURSELF" 

INCLUDES; 

Tore-' — ’ 

turc — G bciIbd Cguipifnebt 
— 'Home Rep*["e^pnrt* 
Eo'iipmoDi — Aut» Xinki 
— ItsctiD £.[iu|pnifliil— ' 
Work at Up Toole end 
Mactimecy. ArtictH 
on tYorkinr: Wood. 
Metal, 1,-eBther, 

OluBB, Cta., KlrC,., 

Ete, 
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Phantom Fleet of the Highway 

{Cnnttnued from pagg B61 ) '} ^ 

ular intervals* A chemical analysis ot the 
oil shows how much dirt each filter re- 
moves and its point of failure. 

Chromium parts are punished to de- 
struction in a salt spray room while in a 
soundproof room, the quietness of gear 
assemblies is checked. In contrast to this 
silent room, there’s another where horns 
blow night and day until they fail. And 
there’s also a dark room ivhere lights are 
checked with the aid of checkerboard pat- 
terns on the walls. One of the headlamp 
tests involves stripping off the pure silver 




Applying 2tQQQ poundt t^ntion iti ttttSng the 

and^ruhbtr bond of an «n;inc fnauntins ;. 

, iPj&i 

coating on the reflector* The silyer is pre- 
cipitated and weighed to make sure there’^s 
the proper amount on each reflector. 

On a “twist rack*’ powerful jacks sub- 
ject the frame to terrific inequalities of 
pressure to test its rigidity, while steering 
wheels are sandbagged by dropping heavy 
sacks of sand on them to prove their 
strength. One machine tugs away trying 
to tear apart the bond between a rubber 
engine mounting and the metal and an- 
other jiggles valve springs up and down 
until they break* 

Over and over, thousands upon thou- 
sands of times, one piece of apparatus does 
nothing but apply the brakes and release 
them* An engineer checks at regular iti- 
(Cantmued to pa^e 




TACK DEMPSEY is right* Gillette's new one- 
J piece Senator is a knockout. And at only 69l^ 
including 5 Gillette Blades, it's the greatest :$hav- 
ing value ever offered E Vou'U like this new- 
type razor. It’s sturdy, good looking and amaz- 
ingly COnvenienL Actually yOu Can change bladcj 
in three seconds. The head opens and doses 
with a simple twist of the handle. There 
are nt> loose parts to drop- See your dealer. 
Ask for the heavily nickel- plated new Giilecte 
Senator Razor widt five blades for only 69(^1 

(Gillette's Nvw Brii^hlr** Shavinj^ Crvani 
Prepare your beard For perftcE ^haTea wiiti Gil- 
Iftcc'a [Slew Brushleiii Cream. Made with peanut 
_ nil* it iiofieiia wiry whiakers, srayj 

ahivinjr. won'r ).nur rniot- To a tube. 

Yua'll like It! Laree tuhti tutlt 25 

^ Gillette 

RAZORS AND BLADfS 

MORE SKAVINS COMFORT FOR YOUR MONEY 
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GREATER POWER— OVER S WAHS OUTPUT 



SMOOTHER RUNNING— QUIET AND VIBRATIONLESS 
NO HEAT— RUNS COOL IKOEFINITELY 

The iie^v Duro Grinder, cdrapleMiir redesigned, 
ft revelation in power^ speed, and ability to tun cool 
for hours. Tho power output is over twice as much as 
that delivered by other makes of grinders tested. 
Tests show' tho powor output to be ivithin 21^ watts of 
a IXipiilar make grinder selling in the $17.00-Sl^^.00 
bracket* Power output is the power delivered at the 
spindle and should not lxi eonfusetl with power input.. 
COOL — ABSOLUTELY — We mn a quantity of these 
grinders continuously for 18 hours and every one 
could bo lield comfortably in the hand. Ask your 
dealer to show you and tell you about this wonderftd 
new Duro Grinder. 



DURD METAL PRDDU[T)[>. 



265d N. KILDARE, CHIC AGOp ILL. 

NEW YORK DISPLAY, 25 S BR O ADWAY, N, V. 










BUYS THISAMAZING NEW 

ELECTRIC 

SHAVER/ 



CltHK. qnKk ihoTW -to-Cilt Oi. EJerbrlti Dry Elianfl 

OpuLtdi Dti ■cnMC-wuiil "witETB'LAiG'" fTinciphL JuH iJiNI 
A.C:. UiiLkL dcid it rtarlV f*r itulf in u Etwu-n. iraiAr br 

fcqriijE on hSkdcj, bruabw. piupn. hrtPiiBi. etc. .nuf-uu 

ftuitu ™* rtJ ir-itfl^tENp. wLF'iAdrpF«« Nf, ■eLr^cbFVnE. 

IVp^AaI p.in*.ElB|ll 3 F Ie}*. Fi'iH Bti«y-iM 7 'Eiicn t iermi cF Tf ai 
N. v fvvroBc cti-n aBcrd tb iifuvs br dKtdcit}'! 

Cim V.ur *m lK.«.r FITiECi 

Oat idctAil. al rnt Fc4. SbaTCf fiuH Ear IMEt-attnEMi 

l>flinQ[Yit:ra[ft Cffl your flt«rEnDiiz pfvXA^.- All 

■hiinr* *mIiJ >''ri:ia TfiiJ. pLaai 1 

IILla miVidi whiJt 1 i™ L» oShIiv Far Ji".rllril. 

l±Ti, Ewlbr™- HUMTCit SHAVCft te.^ Bn*d tx.. 



l.±riL 

C-SA. ^hhIu Na Ji 



HUGE PROFITS for SALESMEN 



GOVERNS SPEED 




PIERCE GOVERNORS 

THE DQ^INSf of- AT4V C H C I C 



It’A ewy .ad *<trappTr p*w« for op«- 

bllm aJI tyPH reiAcblDHy. biu 3 clsy ucirt wot k for 1.H imyirnr* 
^impty r.n]9ve tb* cearid. frain a used autoirbobtl. nr txxiAili. 
prt it WP wliir« you Uki., iHit*ch a FIEIlC!lE UNlVEHii-AL 
taOVERNOIL. n«rb eiNi mt.'i'Eiv b>V« £(Al]E''tAD't]y 

E>DD trolled power for thd OpFT.tjbti ol tlMrtria lifllltinc Tiltatp. 
BTf refriRn-AliDC ttlUle, Oaf -COIU- 

PTTMorx, friitdnp, hoi«t«, e&w nri]]. 

»iu] FQbLLmerpble otbvr .pi>licfiticHH. 

Vhv Iq*f| Vna-W rka-AM buL tbp PISRCX UN 
V£H5A[. GGVQa>:t>A «iU inkinlitJii • Lraitara 
cpiiiH (Dwit. For i^vM rKpljlPsn gf jTu a d pbaI 
deKjida.DlB pF^ormine* rlERCE {^VEELM-- 
Onil Hn nflvvr oqiprUpii. IqwhUptlipi h <dinnL*, 
nttMT V or flpt btfiip Mn b* yR>L, !!>rti|iLtE. 

Go-rcTiHir DirtAh ixe nTR-daNP fr^ pU 

jiukH lAd mudtLp if hN4iA«wUi npLptP. 

Wr*U Em lUiMeitDd lj|S 4 M.LtiF 4 ibB 

THt fierce flOVEBJIQH COMPANY 
Ifia OFtId AvinM.. AnOinHi. 
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lervals to see how each part functions. 
There*s also a balancing machine for 
checking experimental parts, an apparatus 
for making a fatigue test on front axles 
and another for finding out quickly how 
long ball bearings will last* Brake cylin- 
ders, pistons and rubber cups are tested 
for endurance on a structure consisting of 
eight complete brake assemblies with pro- 
vision for applying pressure in the hy- 
draulic system* 

One of the tests for steel is to grind 
down into the metal a tiny ball of super- 



Cigitrttt* p«p*r* e:tipp^d Fq feuthey 4'ampfaff 
talor-fpstntss at *tyf* in uph^ 3 j^%p-Ty 

bard steel under tons of ^pressure. A mi- 
croscope measures the “dent"' which, re- 
veals how the metal will stand up under 
twisting, pulling or bending stresses* Leaf 
and coil springs are “bumped" or flexed 
up and down for days on end while in the 
same room hydraulic shock absorbers are 
vibrated until they go to pieces. 

Working part surfaces so smooth that a 
special instrument had to be invented lo 
measure their departure from perfection 
are accurately gauged with a “profilome- 
ter” which, when drawn over a surface, 
magnifies a scratch hundreds or even 
thousands of times, revealing imperfec- 
tions under one- millionth of an inch. 
There are torsion tests for crankshafts* 
water brake engine tests for transmissions, 
combined compression and tension tests 
for other parts. Various types of fuel 
pumps are tested until they fail and, in the 
electrical laboratory, generators and dis- 
tributors are punished in like fashion 
while banks of storage batteries are alter- 








POPtTLAfi mechanics 

4 // 

nately charged and discharged to deter- 
mine the exact life of each kind. 

Even the upholstery must pass rigid 
tests^ The fading qualities of doth, leath- 
er and other materials are determined 
quickly in the *Tadeometer'^ which, in a 
few hours, exposes the materials to more 
ultraviolet light than they would receive 
if they stood in the sun for a month. An- 
other machine subjects the materials to 
violent twisting and flexing hour after 
hour to determine their strength. If leath- 
er carries pigments and dyes which might 
stain clothing, an ordinary cigarette paper 
reveals it. The paper is clipped to the sam- 
ple which is heated in an electric oven. If 
the paper is stained, clothing may be 
stained too. 

Out of all this rigid testing — road and 
laboratory — come better automobiles. 
Your car dollar today buys more than ever 
before, more safety, more comfort, more 
miles of service. For most of this exti’a 
value you are indebted to the torture 
chamber boys and the “hell drivers” — the 
fello^vs who do to your car before you buy 
it all the craiy things you are likely to 
ask of it after you buy it, 

j 4 3 /f 

WATER-SAVING VALVE FOR HOSE 
TURNS ON WHEN PICKED UP 
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HeavYf Aff-Steef K R W 
MECHANIC’S BENCH 



SI 5.00 

T«irm. nriUh erbw 

31/2^ Machlnl&Ps Vise— S9.30 enfra 

Here'e a value rhaf evtr>' shop, Karase. foetory and liomch 
H'orkAhnp nwii«r ivill apprfr'iate. All extru-aliirdy , heavy' 
fTALiRO sttel "tEtdiviiuLil" Jicnrh, 20 ^ x ^2". that mnkra for 
Rreatef ahnp effiri^nry. Mtieh tltnit old-eiCyle 

tyix? Iwnehta, Atlrsn^tive red or Rr&y ftniet. Shlpp^ 

K D ^142 11^1.1 from far lory, JrlikintuwO, 

Other Benches up t& 10' length, mth or without ateel 
Draa'cra. All fully guarantLvd. ^nd Drdera and inquiries to 

K. R. WILSON 17 Lock St. BUFFALO, N. Y. 

hlldm Wf*p E<^uipFniiiTt fw F>rd DhIht Slncv lUC 

WW»I Mat.* fa., Lw Arurt.* QiH^q M Hire 

eiOARmE MACHINE 

CRAif^ 
p<iiiirtrw- 
cr crjnnnl 

FaUKIt. 

CIlirAit. IN. 








Designed to save water, a valve for gar- 
den or hot-water hose turns on when 
picked up. Turning the wrist opens or 
closes the valve, permitting the volume 



length of hose, may he screwed to the end 

rtTrl 1 n t^.P " I 'Pi Q rl/^iriinfi lo OJJ0r3t0d 

nngers be- 
yond a brass ferrule. The weight of the 
hose then throw's the valve and the opera- 
tor’s controls the volume ofrtrater. 



4 htUw . ^ . Uk*K 1.3-2' iliQti 
AAUltvokiii 

iHTbncu.U.Sd. 



MICROMETERS 
SPECIAL $U.d5 

pi?E ^ Itl-untraltct In Vf'lvtt |lnc<l 
iHftfhlntd in onf 
lhc»Hwndl[Li<. iip !□ 4*^ oule-Ldi? Jinti 3^:,— 
to md, B<4Ju«'t 

Hind BizclimLe— CDniitldi; JMiU^[Xctlon. 

Buy ni^-yv jge [XirfTAfll .Sonl pTc^uJd 

on ut rc»ii][.tanrr. 4(?t4HlE Tt- 

up Cr dr U. ShR.ik'ilt-llia. 

, DipL IH, Mil W. K.rh«i ||^ Ch»tt. iVimk 



FACTORY GUARANTEED 

NEW REMINGTON NOISELESS PORTABLE 

AT LAST? The famous Raininetdii 
NOISELESS Portable Carry^' 
ing Cbm ib ynurs for aa little bb ttn 
«nt 9 SL day. Brand new. Not rebuilt. 

Stajtd&rd keyboard and every mod- 
^.tn feature. Free typing course, 
t Jay free triaL You don't rfek ajwnny. 

PAY ALL SHIPPING 
CHARGE:3[ Act now! RtMuingtoq ac i ow ai 
H and Inc, Dept. 15^(1, 4^5 m. - 

tugLon St., Bu^elo, N. Y. lOC A D AT 
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XJh J \'G HOME A MO\] E OF THAT TAN IN R/tT. Cf)] ,OR FOR ONLY I Sc A SCENE Tfic 
Kcfstont ’'■H'' iwith t F-JJ lens makes fleir^ iiiictoEh running mo'^'ici in eLiKee b|*j;1c amJ 

white OT /u[L coJor, hy meTcly *l{thTing and rhe hut run. It u*w re^fuUr Kastm*n n-jr Eccnnmy 

Agfa lilnt %hich i<i licvcloped FREE OF CHAKGE^nd returned ta you prepaid. Th-c cuenpAer^ 
pocket EF/c^ wEighc Key^tnne "t$"h£s aEL three speeds, nQrmtd, low and a-J-o-w Mat? 

your lirtt i*ef» in planninff >o«r s'Eicatiim hy sniiting your Key. 
Stone dealer a nd see ing for younelf the irVimple t? liri? ci( Keyitone 
iTl® mf-vjr.g pSetiiiT cameras nivd projectors. If your 

A d '> L dealer cannot supply }du, wrire to us for eompl4te informs tlon. 

1:1 1 3 U I RtnTDNC MAMUf AOMIHC CD^ IH A STttEr, WnOH, MAM. 



;ir^'MOVIES«t^ COLOR 
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NEW 

CATALOG 



LOW FACTORY PRICES 

20 K^ynk nJflt? tusnetn- 

bline kit? with mfitrLjt'tjt^ins ft>r, 
lipine bulldiuie Aijutipbinefi, 
Oiltl.Miqrdti, liowiiiiT S null 5. 
Ire Ytirhta, .*!ujtboiJts,, Smj>OR 
& NiiticiTi^l onn drstirNL 

SPECIAL GIFT OFFERt S6 
DOUBLE PADDLE FREE. 
Whilft thi^v laat. Wrtt^ tod^ayi. 



152 EAST 12^ ST. t 
NEW yCRK, N. Y. ^ 



.■if: yTi^ttrt FreSiUtr Fwiit laliTiuil tniri Giuii H Vcniles: 'Ruund. ?'■■ ind 

4 V» S.iis''t. with MfIjI iTIjiiiip tviw i|,^-^^l ^ir ni|« 

lynk; 15 h, l.'iiiL riinilitHtP 

Sfctt*|ifaw TrrtaH *1 Hi'". 

Ifantfl l^jw I'nk "llli li-iTjindrr i’<-n;<pnTrp-!r. S > 3 iktis-iAn-ftaial S-C.F.M..' 
“f If. riimellnr wli.lt Miitkii- :! ’^rrrkik Uiinj IVks 

compleCfl . W 

flliFjviiiii'l! leeJihl iriil!.a. 

Hi>:j iritli biKil tluaJojLtsb Bvii-L 1 Li.il.ihia C.G-D. 

HATio-HAt- ELECtmc Tool co., mb w?»»ijunan, ti*pit. id, chmt.BU! 



AiMfnblrrtf Kit» 



Till* Plurdr. iShkHil MUifiL 

('jLiBk,. Viruiili. 
1. Lirau'r. Ci'ld 
' TAlat. tie. t.VmpIrlin 
4-(iniiHii ‘if 3 i ’2 

'-i C.jr.M. I llmivir |.j«|v, 
■■ I m TiJt wi rn If. 
fi: Ruund. ?'■■ ind 



U iiriT Tak 



A iiriT I 
initial 
Cfineff 



PAINT 

SPRAYERS 




SPARE TIME MONEY 



Tht'rik'*. A li'ij; iltrmiU'i.'t for I.| 1 I» mBnje haoil-lWhle <1 artlel»Ja 
you erna make wrlih ih? Ila^eo LeotnvrmJt Set. Eaiikiy 
]i‘*nk hj malHf gorkl moni^y m ynur spar* tint*. Cum- 
pltrL? uutlLl lurludlniit LdoIp. Ifiither!^. tulUoriia, dr., ntul 
cull InsiruriiuiiB, uoly £ 3 . 00 — nn ati.iL‘ad.imiri>eT 4 r[- 

mt'ikt Slnmar nrdrr direct and i>CiiiTnan. on ■Ttival. 

*S-nO OtlUlilO U. Hr 



» Wht n ordKl ntf iJ I r»rt, eltp ooiub of ynur Uniiarf . 

rWP hirin Kmni In till if an. Aktil we *vii| liteiude with 
yni|r9rC.cmii4'KLrarn'npreijeii:L.1l]LUtntedrntji1ht^ 1 r)c. 

F. A* fWEI^ CO. Dept. A ia Binghatwi^ H. Tj 



lEATHERCRAFT 




MODEL BOAT PLANS 

IN COLOR . Z£e 

PICTURE CATALOG Se 

.'^bil BLa.ni[hA cje epi^^T 



SEATTLE JWQPgt WQWT COi. P*pl- P. Bos 3?3, Srotirw, Walk, 





Math'ematic.s Made Easy hy 

ROPP’S GALCULATOR 

AND SHORT-CUT ARITHMETIC 

Showp tho AiiiW£f SA Quickly 
a* a. Wstoh nbows the Time to alt 
P^bkiBSB lilci^y %o oectir Ip the 
CMoeL&tar^il^Opi BuUiki Feuoi* 
orFpOTory. ' 

Onr s.MO.m Soltf 
EipliJaB and Bliinphd«r BVfi-y 
prlntHple in ArlLtimeUp, Mftflba±iiE». 
sod MeimiraUoD. 

PRICES POSTPAID 
Oh|( Slie* Flnlblfl Keneat Dln<t- 

‘ ■ UM 

SJM, Art Leather bind.- 

fl.«« 

C::toth Bfnaina.l<>.50 

populah mechanics press 

himr.3 ne E. ODtrrBlI. CHIliidjU 




FOR TODAY'S BIG 
'OPPORTUNITIES 



t/if S#nP FfitC UP^tf 

PdiHiJar Mechanics Pr«i, 200 E. Ontwio St.* Chlcnio 



A.C.-D.C. ELECTRIC DRY SHAVE RAZOR 



COST $3.00. 
A Blfi $2.00 PROFIT 

UNIVERSAL INDUSTRIES, 



.\t litsf u <!r]arnnlov^il *atrc?aralincd prt?pii*ion-l'iiilt Hffid uptl 

Miitcir Kk'i'tTic Dr.v llaxor m th<* world's Icjwl -^1 rTidt 

C|k|| YU II y.dlina a tirmliE w'Dleonitf (iqm- 

T V n I V II fMirij«in 1 o Mdl fkut'i wail! 

Cpt fcn-yrlotp fiiL-tr tiuiek — ilurry! “rD^tr,-. Fr+u;" itlftn trlh ti{lS 

6227 BROADWAY, DEPT. 126, CHICAGO 
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American Drivers Against Worlcf 

(Contmijed from p_Bf'e S6B) 

lows him to drive through the turn and 
enter the next stretch with hardly any 
loss of momentum* 

Typical of the new "compromise” Cars 
suitable for both speedway and road rac- 
ing that are being built this year is the 
new Belanger Special that Bob Swanson 
is slated to drive. The unsuper charged 
straight eight engine is of 248 cubic inches 
displacement, developing in excess of 290 
horsepower at G^OOO revolutions per min- 
ute* Bore is three and five-sixteenths and 
the stroke is three and three-fourths 
inches. The compression ratio will be 
twelve to one or better, depending upon 
its performance in track trials* The engine 
has nine main bearings and double over- 
head valves. It is equipped with a self- 
starter to eliminate pushing after pit stops. 
The gear box has four speeds forward as 
well as a reverse and is ruggedly built to 
permit shifting down from high geau' even 
when the car is rolling at around 140 miles 
per hour. The purpose of this is to in- 
crease deceleration when going into turns 
on road courses. Few if any of the Amer- 
ican cars will use self-shifting or pre- 
select! ve gear boxes. 

The completely streamline body is only 
five and one-half inches off the ground 
and measures forty -two inches from the 
ground to the highest point. The complete 
car weighs pounds and is streamline 
undeimeath as well as on top. The car has 
a 103-inch wheel base and a sixty-two- 
inch tread, using 6.00x13 lires in front and 
7.00x18 tires in back* The four-wheel hy- 
draulic brakes are sixteen inches in diam- 
eter and two inches wide, operating from 
two master cylinders, and with a foot 
pedal on each side of the cockpit. The pur- 
pose of the left-hsind pedal is to permit 
braking the car for short stretches while 
the driver*s right foot still holds the ac- 
celerator pushed to the floor, a desirable 
maneuver in road racing* Heavy radius 
rods are attached to the front axle to take 
the brake torque. Front springs are semi- 
elliptic and the rear springs are trans- 
verse* Because of the cost and lack of en- 
gineering experience with the design, none 
of the American cars may adopt inde- 
pendent springing this year* Thirty -seven 

f Continued to 150A> 
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TAKE-ABOUT SANDERS 

Giv* every [ob an axpeii HiiiBh in minut€ig 
irut^d ol houra 

Don'i let Ebw^ lireEotne, ledtoos hcirtd sdfidiii^ atid 
Ecjapint^ spoil your finishing and leflnishing pleasure. 
I>o il this tnod^m, ellident way with a Take-AbouL Na 
expenence necesEary, iusl plug it into the n^iresl light 
Bockel and il walJ do ypuz job in ajilty- Use il qn slzaight 
or slightly curved $urloces. Um lha (roni puHey ^ 
spindle scinder on curved work. 

Used in liiousqnds ol *rhoois Jot insh uchon ond redin’- 
ifhJng desks und other main nance wark. 

WFUTE FOR DETAILS. PRICES AND TERMS TODAT 
PrecjsjDn TooJs Sjjioe JSiSfS 

2P00 S W. SALIWA ST. SYRACUSE, M. Y. 
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FREE 

CatukajtAl 1 Y 

Writ* tit V\ 

tSftS Evilnrud* 
■jmI I£ 1 C 0 rr*4A- 
hw . , . 1^^ 
DirmrtOTT p*n<I 
Bcnt-iwidrSt^ 
tm £fll40tvr. 



A brand new Evjnrude 
ama^lngl^ lifrht, bandy 
powerful. Weighs Oaly Iti 
Ibs.^ and cruiser J houn 
on a single bli \ Litexady 
packfd with big'yalue 
features including 
famed Hooded Power 

— Evinmde Cfl-Pilot 
— UndErwater SiEenC' 
tag. SEitU iuitantfy-* 
^ spins into a a ton 
with a dick cf the- 
starting cord« Costs 
leu than an hour to 
operate. Send for catalog I 

ELTO PAL onl>' $37.90 

Elto PAL CbttLEt iiy Kr[h - 
iiidfE weijrha nnly if 
JX^undS^ UiddrUea beats 
at twice the SlHcd of 
£MJ3. Etto At:£.H7.A0 
— Lha huafcy lEtadi' 
twln» onlji' $6 Th Eaeh 
atl OUXeUDdltti raluet 
ArtdreM KViSnuuK 

HOTOa^. 

2Jth Bl. MilwenKM 

JVilcij /. 0. f^ctrrj 
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EVINRUDE OUTBOARD MOTORS 



CHEAPER 



EAiiai aioivKa’. t(H»: 

j:OlV— yma ran Uuy Wl][S^ rre«]l, S[:li|n« 

SPLIT HOT lt:■lnl|■^^s «uini» dir^cL-rrchai-facLDiT ftiT 

iiLtir »iii sa.as PEfi ssrr poBtFiaiu. aik^ 

eu4^llc]]t qunlLty jj.]L}£ at t)ndy flSc uer 3' rt. rail. 
l»»tpBlHl. KitiiiiFi ynuT nnltrr now! UntkitrAiT^lnii 

OUAHAHTtlO. Mew 1^138 CATAI.OEJ <ft TtUMlii 
tTMiRiip vjeca,. iiH]UlpntriLt nnw rradv- Oet vuur 
rHE£: ti^iij;. fkiJifl Inday, H. E, WILLS CO , 
Dept. A. I as, ICH7 W. 47lh St.. CUtOACO. U, fi. A. 

BDW-ARROWSET 

Psn. Ewr l9 ■nu-'l* >um- SCO C 3 C 

Tixn bpu' Bfiif *rF»w ■tH Hi Km i=- ^ 

r1v4n fi-lKl, *Tll ¥M^n*4 HLi.if». ■ 

<Kt U ih4r«, Id nuhf 5 4 FOOT BD^'* l!:vpr!:- 

thmil' Hpdid Hant — T Pbrl OffHd Cceir d rr4W ihiril^ pr?F9|jrf 
j fFxiitfri. jicanli. vtrHis. ili^. iuH btaiuiiLLidHF wiLh illimrii- 

tl ^ tldn* Odm*4rit OJlin't'iitpl. SkEli'ficU^DOuirBnlH^. AK'CH^Air 

I 1 CATjUjCOLTE Irh] tar- Ifc. 

I V >FtuiTP nnpf -ffrinri ttf 

Ben PeanoniF inc. Dept. 77, Pine Bluff, Ark. 





TWO-CYLINDER STEAM ENGINE 

for jtiiLHi] tmiit nod^la ram|a1*'|* wILti prapellcri 

Rre n’-rac'n. denitmrtri airaUcH torrh uid 
fuol EAiiX. Torcli will fcaC! en1d dn^leM tn a 
inlliiUieA mh It fH?r 12 minuikm. 

Pric:# cnmnlctd d^crlbod !|aT>U |inT.t|ulil 

SluHNH Eiiijlift Ct.. Ill 111 , Strtba b. Olukuli. 0 





Carry Extra Person 
or 250-l.ti. Load in 



AuitfGKde 



^ ■HTi mtinnl S>w -- [mmhbiHI lir- tjilHily I-imJ- 

rri'iil Tor Irip*. plrpl'x — iihIt i. ■•■ h*lld 

' Jj l.j .•.[.i-r..!;i ■ rrfiitori*t>|v! l'm»l »Ih;i l>:r d*- 
_ tiv.rs— .n'-rotKinr M('T ii.rtr»ri IruFi^nn 
I’lf. S .11 ft rrduFir>i fc'iMt !«ir 

TlT'-tJvv flt-F.l trilink . T"FTl"TBtil-p rn-ver, Imrl., 
^Irirfi'.ir iisul -ull «<r iiN In ^ hibh 
I *-l Hir 3 If P. «mcDi?. 

> ti» I ntlio H ln»'U rt-Hlvh. P’rj*li5. F'hI- 
Ti™«i W>jidi-hWf iTTiilrl'lHi O'!^ 

IT ihIfIi. 

UTDITF ^ plwtof. FT^mplrt* 4 MpDh 

DEALER? T* re < ■ yn j tha 'CTT Ld'if 

Oet Spl. uinirl iujUmtiI or InUcT todjiT. 

THE bUSNMXM WOTOPI WORKS, PepL S^t, Unnln, B«hr, 



i I (Continued from page Id'bAl 

gallons of fuol are carried in the tall fin 
tank, twenty quails of water in the radia- 
tor, and seven gallons of oil in a tank im- 
mediately in front of the cockpit, with fins 
projecting up into the air stream to pro- 
mote cooling. The instrument board, hold- 
switch,, tachometer, oil and water tem^ 
perature dials and oil and fuel pressure 
gauges, is insulated from the body to 
eliminate vibration that would make the 
gauges hard to read. 

Designed by Art Sparks, two identical 
race cars are being built for Jimmie Snider 
and Joe Thome, Each of these cars ha.s a 
six-cylinder engine operated with a spe- 
cial centrifugal supercharger at a com- 
pression ratio of eight to one and will turn 
up to 7,500 revolutions per minute. These 
cars will be lower than ever, being thirty - 
seven inches high and having a clearance 
of only four inches from the ground. The 
driver sits nine and one-fourth inches 
above the ground. The streamline bodies 
are offset slightly on the frames to help 
get the driver down low alongside the 
drive shaft and are built exciuslvcly of 
chrome molybdenum steel. Large brakes, 
p special four-speed transmissions, and a 
^'’new kind of welded front axle that elimi- 
nates all bolts and brackets are used in 
each car. 

Fred Offenhauser^ builder of many rac- 
ing engines, has built a new four-cylinder 
supercharged engine of 181 cubic inches 
displacement for Leon Duray^ and a 181- 
cubic inch eight- cylinder supercharged 
engine for Louis Meyer that will develop 
275 horsepower at G,500 r.p.m. These en- 
gines will carry from fifteen to twenty-two 
pounds of supercharger pressure to bal- 
ance their low- compression ratios. Offen- 
hauser has also finished a new 270-cubic 
inch unsupercharged engine for Pete Al- 
berts that develops 250 horsepow'er at 5,000 
r.p.m. Louie Tomel will drive Ted Hornets 
new four-cylinder car that has cross 
springs in both front and rear. Rex Mays 
will drive an Alpha Romeo that has been 
rebuilt and streamlined and Babe Stapp 
and Wilbur Shaw are each driving new 
cars. Kelly Petillo has put all new moving 
parts in his 272-cubic-inch four-cylinder 
engine. 

These are some of the American cars 
that will race for glory and a share of the 
prize money. 
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WORKS OFF 110 VOLT 
ELECTRIC LIGHT CIRCUIT 



For this unhisard of price, you can |?et the ^ 
juarvcloue iJynamlc Super-Charged Welder 
-Nk complete — ail ready to plug Into your 
light aooltet. The Dynamic does both 
^■Anietalllc arc and carbon arc -weldEng. 

WELDS CYLINDER SLOCKS, FEN- 
DERSp AXL£S, BODIES, BUMPERS, 
™ FARM MACHINERY^ CAST IRON 

RADIATOHSp ETC, 

W 3 lh fht DriiEiDlr Bupet-'CiiirSAd Wflldir^ ■ niu) 
M\r v,-Lilt 4 Ul p-r^vIcuE WBlcliuC utn OiEko for 

IT mfwr hituself ss mudi aj Co.'QP on ii. repair Job itiat 
^£M ar cn b* ilone In ]c-ek ihaD odio hour. .Vl*ny 
WfMr ivpIrfoM' make as tfluuli a* to J20.'I>1 a 



RETAIL 



AGENTS WANTED I 



You ckn miLfr hlf pndti tnlrt' 
duofnr to faTEEfli, fteturlei, nta- 
chiitlet. JtnlUin B.t1d mElatenanci 
men the pew UjTwuaie Super- 
CtiRTeed Welder. Get our bit 
profU plan end trn^dar trial offer. 
JuBt AU 1 q nitpofi taelow Bod Sill 
It In TOPAYI 



DYNAMIC WELDEH CO. 

SZ^e-ET Sllverteo Rdn. Chieigo, llhnoii 

You ipey send me fuJl parLkotirt on 
youj blf pnOllL plan and |0-daj trlat offer. 



Address 






Only coinplele line 

rubber cushioned met* 

cl row boalE, outbdoird molor cmd sail lwcils> including' a 
ncvr ■ulilliy inboard model, better guality, lower price*. 
STAR TAN£ £ BOAT CO.. DepL P GOSHEN. INDIANA 



MAKES BIG MONEY 



In Spare Time 

L«u]e P. WndowlclCp 
Cleveland, Ohio. 
Builder SAjr* — 

*‘My Foley Saw Filer 
huj! made Jt poBslble for 
me ici UlQ 7G4 s in 
spare time, and l have 
earned S^Hncar[ien.* ^ 

ter work dnc direelly k 
to ]py Haw tlEliiK OOn- 

With Ibe <! 



EnclofiC’d, 

Solf-Otlingp Rotler -Rearing 

Ctieaptfi^t relljible power bir Jarni or tuo 

cory. t'^es liil fur [ttmibJUEf, suwlnic. MfjSSSS^^ 

ptc. Res-I enf^liHT tor 1he iiiH'tnpi’, 1'ii.y 

Lew lo Own il — Li'S* lo Hlui It. Cojh-^i>rmi — Catalos FRFi 

WITTE ENGINE WORKS 

] 7 t A aakiirrilit., KMfiUCltt. HO^. Zl$-F Multairr SL, N. 



FOLEY KlkTiC 
SAW FILER 



ALL ABOUT ^ 



yen, too, Clan have your own 

fiasTi tujjdnRRM at home, Earti up to s? to SJ an hour nlipfl: 
aa-wg auwmatleally. There Ls A blif demand tor naw tilliia. 
No evperlenec needed, no eyestriUn, no citnvusslrui. Tbo Foley 
Automatic i^nw Filer ni«f hand. drcMiar. and band -saws ftulcker 
flttd better than the beet, hand fltEr. You get an average of 
oOc for hand isaws, muph more for Others. 

FREE PLAN bow to start. Other men 

, ^ ^ are maiing blc money and building up 

Independent year 'round buBlnesnea, why don't yon? Fill out the 
Coupon, There Ja no obi Lgatlon. 



BIG MONEY-MAKERS THAT WORK* ruERt, 



FlFgl ^EAREP PHE REKCH KIT-T^fi 81'^^ 

'''PoiMt MKhln* Sh»pi"' tbort bo thw 
W wBF'k vT UD w*rth aI dtiHr tooli. 

AtnaiUiilr ■*ttar . , CaiWI 

wnfAiiffM an»wA**u.ov*twi-cn!isti'Brwff esfi^ 
*KEHrPLANfT.. 4 oadniiiitadCapafJ 1 v. 
vNow h*t« Tour tiviit AuiIiiha In ■ JHB| 
WHU/ A IF &*iii»t Oju. Fuii-tim* i*wi Vnwilr 

m^hhH $ 1 ,^ to »JHC V 4 *ri)r..P*i 1 -^ 

Ikntn In pr«poftUn. Wo mod Harpr ^H4l 

Mall V«ur Addnn Totlby tie ipai1 wd *111 dfl) Jt 

Uvt FREE— thli 7-Edpo'EnU-K-AnilO Sem- ^fSef 
Uriw and in^rFlFluro Iflonuf* of M-dijmki., 

T 2 fcS!“L?S"‘,s 'sitigt'**"*™! 
AHDIlUKrUERBICHQllII^ 



FOLEY M-ANUFACTiraiNG CO- 

A] 6 -fi Fol«y Bldft., If Main Se.,. N.E., MLnncnpulls, Mlnii, 

Bend me FREE PLAN, tnr sCartlnp my own huainess Ih Bpan! time 
niJh|i! Suwa on the Foley Aulomatlc Baw Filer, wIltlOLit OblfgAliOli 
to me. 



NAMK 



ADDRES.^ 



a OrjIfAMiC 

ntUfr.. HEAVY xDUi 

INDUSTRIAL WELDER^llUl 



STAR NETAL BOATS 



R'Aen turifinp lo pilenae fitfTJfioTi Pftpvhr Miet^hanim 
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rj^ESTEtUSr XPERT Long Rifle .2 2"s 
W extra accuracy without extra coal! 
Your shots go where you intend them 
to go. Buy XPERT for target marks- 
manship and aU*around shooting. The 
^22 Shortand«22 Long have compara- 
ble accuracy^ CLEAN ammunition! 
Smokeless! Non-Corrosive I Lead tub- 
ricaced bullets! Mail the Coupon now! 





Weswto CimriilKe ComtiinT. 

Bail Allon^ III. 

Sen-d, FREEh the 72-"pajie WtiCctrt Ammunition 
HKnJboQk. A compkre shoptina; £uidc. TdU aJE 
ibour all W^esE^m ciruidg^^ aud »ho[ shells. 
Ndjse 



Addtc&i I 



t Pose .States . 






DOENUT WHEELS 

N*w r*(t «jik Imfld BtiSf Tflblrto jihftaU* 

IiHrdt uji-lxi 13tW-hb* ifjtli iIm HhuniiiHii D«*nul 

Titn TDqiuceB only If to 14 tb*. lir for liiiciii' lo44>. 
faut «|[l tsl^v -W lh|i. «lr ||FTH4irfl Fflf lrM<^ IhiaJa. Ab«vlH 
poriu* obwtru£lh»i. Ellriiiuui ruJ L-o*t. 

of ifiMitct' in JUDV CD-fr*. piuhinir -PfiJ tKiJImr-firart 

6 Q%- Alnibi i.uIil'' t-dtJ nnnBtrurtioi^ irkh bmT^ 
fw l-unr I'onrE.LlMi' ItkJ vlllulit. TTIV>vj|M t-kr. 

WhMl b dl douUa- duK: nijiitriKlLKti MxLmiv^ tJ^uJ wkh 

^djmlaU» ti>i.l beurlpifB- kih. i uri 

12* I SJO'". " 



BOYS— build ^our own vehicles 

Any tmy wlia sbh bjjvdlB n riv ^IliJ luenincf cm build ■ 
vhpwl harrow, wnE^a -hwfivln 

Ir^iiifr nr miflxi!^ huV?- w-rth '■Ip-mI' thf#&uc. Ui'bMtv dud iEinp^B 
bli(t pf^Mt ilni-wifkEi- 3wiij bu^dui4 dfEL^Lnct oit 

iHii -dF liffHHi *FfJiirlnA dta'fvltkfl ilT ul 

Bn vqkidov Tfi« ^li|jiLrq.E«i lit^rn-tunh 

THE MU»$ELMAN products CO. 

WT-U 5T+ CLArif AVe„ CLIVELAHD. UHia 






Everybody c^n now own a 



CANDID CAMERA 




AAy b^lniPr -CAJi DbtAm th^ une pcrlKt 

n^ultl A* |k« •K|iarJ»ncAtt fAit, with 

tkiB new marvc-lou > 

INIFOTO Jr.^ 

ft*t Stmplc and Eatv to Operate ^ 

WOLLENSAtt LENS , . , ACTIdK SHUTTER 

TAKVti (^ICTlfUES DM A ROLL DF FILM 

SPEED . , . ACTION . * . EXCITEMENT 

k all RiLb lUk nilAkly Camlid ChnaBtnF V>mj r-aa't bilMn' it titmlhl* 
■ t ihr- C jtirii, At uniit you to 1jy Jl v«ie «t ««iy rtik! T»lc bIE ihii- 
Miti ■ i|U. I'nl: ^itil Ih- ntnArttblc- i.Url|.jr iJ ih« lrr.» . . tkts i.|m- 

I l.i-f.mt-j'. r’lluhtf'" nl >T1 li.-ti-ill vritll Hl.V nl r^BUTIi* «Jl«i4 tuf ttinr.' mupFt . 
1d.m ir VMI. .|ri twit tbnili I III* 1 » IIk llitikL rn|ni| 1 1| *hJr r-ninuru liarjlk.ln ii.iu *^ih- 

■lit, ^1 ■tiD 1 ikikV <-i,i| k r-nuart FiJIj njwm-frJ WiJIlm*.*. Vi> M.S(. Ihib 

^uEEkc. Ki.tJ foriM Iiinlif^ « Itojjjbk Lit *Fl •! *nL piyltifr* rrflhidudil- li^iihf, 
Tf lit 111 t m (voiwmb'nl tL' . i .J'. nr ta|||. \ K tlllli til H,aof irf W.tI 3.p4 

wliltii. F.nlntjCB i-fnirij iqi (j S 1 |i? '. OMItFEJ S'dlV !.>r tJtr.;LiJ I ritJ'jJui-Uitfc 
MrV* -siS i 4 hL> IJ.W J'oitpiikL CLUD. il |>trfBrr«i. iJui piMLi^c. 

CANOID CAMERA SUPPLY CO. 

a03 W>->t 4amJ tt. Pdptk ai Vorti H. Vt 




One Wire<%^ FENCE 



F«ntiing C«it Oa|f tS Mlta 

(iiiiiFilrli* EiinMylt l‘'CTictT — Etnly 
lurniij^ltr wJt|j iiTfiula- 
thr?: flliiirp but IkMrrrvlcrjL riiFr. 

Is^C ''Flirtff"' finlilA nIL llyv 
titm'K itafnlif hTItt tit^,i!Tlv.r 
'J'lkrvr drr r-pl]B lArU naany 
iiinntti*. ka.E I TtrjwnJ itli WUhETin- 
U-tNl. Lki?llatJii rn'Lt. SB Nt IN EL. 
Dopt. J'949. 4339 UAvia Lana, 
CincmnjLEl, Cikl«. 




LEAfTM TQ IWIM IN ONE HOUn’ 



»ftnT 



tVvktop MikiLa 



n*4*i fun — iBkrn I 4 h|i n cnod _ _ _ 

Mill Siu'fl.AitrltT, (i^^palKMly ui ]nr*.^ pitrtii.ii, tBii’I 

liMk, Cnn L ,fe« ■!.(« ■un.-.^l, f'l,*, ! Jtp 

tiCrfy kn ni Ifutldtltn 1 sl ITItiiJEiJltlLl* 

iiivd Ibcp. GbI l\ilk iCidit-Kin t:un FKF-L. 

dMlwk Jind B»l*!tln*r=. ^ADL.BZe! 



I OliC iitr IHb iwkry- 

li*^ pijil «r ■Jtti* 

rhu" Eilr 



Curlew M-SB 1 
Halt 

n^ooH. 4 . DC 


AMEfUCA'S MODEL SHIPYACO 

BUILD Soui^MODELS 


stAF 9 $.sa 1 

SO-LLO 1 

VAcfiLsa.sa 1 


Mutty oLhef line 
.:.IJI llkU'EV b.'F.lIC 

fePUCHtW. I 2 t 


CILtHHilfi. [ti KbI| mij ruwcY iLiU-AL« Lj liinLT 7 iLt*-l iv[. 1 

LaFayfllte St. ID«pt. Naw Vark 1 



\ TRAILER 



r>nf<t CDfnP''I«te yiDrk nf Iktj-Lb L 

BELJ] f.giJtiimtFlit 111 Aliiieri L-i. lyttWrtil prLi'cw. 
Ntiw Cabal Fm. \VtM.iir UHlayl 

MAHVBL TflAILcn I'AITTS C 4 . 

Isaac Ci^i 44 tin«> oti'trprt. Mich. 






BUILD CLOCKS with otur hel]^ 

CMh ftt vn lha danuml lar tH«nlal. Kiwrla. CJtAHOFATHBlim 
CLOCKS. A, 4 c Aknci mur naw. Jaw-prt«M Hall VMi and CpmU 
■In* FHnt 0(hr. Smd dinH tar ll|wtr«Mi44rltfnB uraarini atlUl 
ChKbblSchir AfaiiiafUi M.ntH « BMiJa Clarke FlU. 

AHUERJCAN CHIME CLOCK CC. 

ICTi' BuHtih- SL fEjtabHAbwl lB7f> BhlMAlpihla. Pk, 

FREE ELECTRICITY • • 

Fr^m Wind. Buiki your own wEndfhkrft'er. Coat 
8^ for mntc-riitl plun uji«l rnr geurralof. Send lOe 
lor cDpyriilit druwintci, inatrucliana today. 

WESCO, K Terminal^ Minrh*apDJ1s, Minn. 



Earn Cash et Home.' 



Vrfl pnlHl w, M. for eudepUcinat ^'cnlEpr crcKi"' 

iiN’Uw.K.lh'G EtLU4rciw<Mnti] Blf five fii'elur4> iKKib t^la 
If ynur cteliaz’., aheU. bam aultiiuleL Wa jCurnlfh 
ItiAE'i.trE.iil^. tMiy all 4^ina, lA'rilD lodny. Pint, inofl. 
L^ilTEU CO.. aM 4 a Lluraln Av?., Uppl. aOl. cnii:irci. 




MONUMENT 



M Ca 4 tttlna Marbut ar Qrattlta 

ni.‘ilua.CHri'.'>l.'. aiafl. I rrr.nh 
LI.S. WlARBLE & GRANITE CD. 
Plpb. A. IB. QNECD. FLA. 




Fralaht FaM 
ETMtail If 
ll"»lr*it Ltl- 
tmU. Gimtib- 
l*t-d. Thnu- 
■aati* 3 n 1 J. 
Vrrtr f.w U-if 
Frn CiUloA 
BiiJ Haupfsii 




Tkbi yair mittluni <if frjyi a-SIL h# ItaMB yirabr frtm 

VP |b 3 Mi. DdirkiiU* fiKiL nib^^y n-pEra. On* i'tJt Jumbo 
BfiMcri lay up to W.rtrtO «■ t^rfy. Bt iii*Efc« -jlokiit 
fi>f nlli Fnk|;* yoa rail niM. lg.}i ta SS ViL U a Jff U | ind 
iiiiE ynH Ul i'iu.:h witb othn- moi-kiiEii. 

acHn iiA UANFV J'wi ’^'l >>i'l mi^ 

#cnu nw mVHXI ,je*vM..T.Enli«niiaaidi**y- 
mkHbF lAiB. rtirtilai OFFliH C<p liraioiixr* niid (iiinpb^ 
Irt for mat ion. Alwnli|iiriy FHJft., pu ulrii:,s,jit.Ma . f$otHB 
.lit — kuir>l W''nb* 

J;. B. F»« CompAfiv, D«pt. 3 -A Mftmfihli, Tonn. 
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Newspapers that Talk 



(Cputimigd from page aoHj 





not only photographs and a description of 
the catastrophe^ but also sound of crash- 
ing walk, voices of eye witnesses and other 
related sounds which the newspaper read- 
er may hear from his favorite paper the 
same evening* 

Mr, Ehlert estimates that the sound 
tracks on paper will run through the home 
reproducer ten or eleven times before gel- 
ling noisy. Newspapers get torn so it will 
not be a permanent record. 



'"The sound reel Ls similar to a moving- 
picture reel, except that it is much more 
economical to reproduce/^ said Mr. Finch* 
“The material of this reel is preferably 
opaque and may be paper upon which the 
sound tracks are printed by ordinary 
printing operations* The printing opera- 
tion also may be performed photograph- 
ically upon sensitive paper or film to ac- 
complish the same result. 



"The sound records of my present In- 
vention may be used for quality acoustic 
reproduction including lengthy musical 
renditions. However, the widest utility of 
this invention is in conveying intelligible 
speech* Accordingly, by limiting the fre- 
quency response of the apparatus to about 
2,200 to 2,500 cycleSj a slower rate of 
sound-track scanning and simpler electro- 
optical design as compared to talking mov- 
ing-picture apparatus will prove adequate. 

^^The preferred *scannmg equipment of 
the home reproducer comprises a light 
source focused upon the sound track and a 
photoelectric cell sensitive to the varying 
light intensities refracted from the record. 
A preamplifier, consisting of one or two 
stages of audio -frequency amplification, is 
associated with the photoelectric cell to 
amplify the relatively weak electrical sig- 
nals generated by the photoelectric cell. 

'"The reproduction apparatus for the 
newspaper sound strips operate by fric- 
tional feeding* A notch cut at a predeter- 
mined portion of the sound strip actuates 
a relay for shifting the sound strip trans- 
verse to the scanning beam in order to 
bring the next adjacent sound track into 
scanning position. 

“Where the strip is formed into an end- 
less belt, the shifting occurs at the joint 
belVk^een the beginning and end of the belt. 
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YALE OIL 

THIS oil hoi body^ itoyin9 pow«r. Aim 
" itrftngth, QTiiaiing oftraction for moLak 
ond grfrsL coverirg ability. Stciyi pul—' 
doesn't drip or gum, giyoi HEAL protec- 
tion ionQ^ri Idoal for blectf^c motors, plicHi]*ti 
tosh^ mdchiri:frs,i guns, scorai of lOc 

tnsiit upon YALE Oil* — ot hardwaro end t 2 - 5 -c 



sparling goods itoros. 



If your deolar con't supply yoUf s«nd 10 c to 



THE YALE & TOWNS MFC. CO* 

Dapt. O. M. SIAMrORD, CONN, 
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FACTORY PRICE 



AUfelkAC Eib' fiu-oiA, IrarJi JtaolMa, 
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Far/f SparB-Time Money 

THIS HEW PLEASANT WAYL 




IiBam Ihw you ran liuild uti * proHUiMa 
tlpum oi- fulL.-l)inA tiuiLniypfl In yrMir iM'n 
honir. This nrw licmk ''liiiiw Eo 
Mfifify In WootEwarkliiK'^ Ja LTaakninl 
nilti pFitrllca! M^uh, plan*, btfl 

BuseeattofLi. Tells sou. oiiclly hIeuL to 
matitij hmw Eo niahr It auil to leill Lt. 
DcMTlbes plana that have hvor^i^iJ for 
eihcrs.. WrjwSo-ontJhlE. tlift iwnf war, li 
lijihl, pkaaafll, ohili proflEiitfle. !il^n^l 
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tJept. Ali33. 
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P/IRMi4K ELECTRIC FENCER 
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Accordingly at the moment one sound 
track is scanned completely, cx>iTesponding 
to one revolution o£ the endless belt, the 
scanning operation is continued at the be- 
ginning of the next adjacent sound track ” 

Two simple reproducers have been de- 
signed, The first, somewhat resembling a 
child's movie machine* will make audible 
the continuous strips cut from margins of 
a talking newspaper. The second, which 
looks like an old-time phonograph using 
cylindrical records, will take the strips in 
spiral form and also the lengthier “sound 
features" cut from the newspaper itselfi 

Newspaper men point out that when the 
talking newspaper becomes a reality, the 
character of journalism will undergo con- 
siderable changes. A sound studio, in 
which a commentator, actors who imitate 
the voices of cartoon characters and other 
personnel will find new opportunities in 
newspaper work, will be necessary, 

Mr. Finch points out that a "radio news- 
paper” may be made possible by combin- 
ing the reproducing device with a facsimile 
recorder. By this means it will be possible 
for a person to set a facsimile recorder to 
operating when he goes to bed and, the 
next morning when he gets up see a print- 
ed preview^ of the news which was broad- 
cast from a radio station during the night. 
He will be able to hear the more spectac- 
ular events by detaching the strips of 
sound waves and running them through 
his home reproducer. 



Wings for Crime Hunters 






{Cantlr^u^d frann 

was screened by tall trees and brush. Boats 
were put out and the family of nine 
brought to shore in time to see their house 
float into the Pacific ocean, 

San Diego^s sherifFs department has 
found the airplane invaluable, due to the 
large area the county covers. Some 4,200 
square miles of every type of topography, 
from seashore to 000-foot mountains and 
then to desert below sea-level, constitute 
the “beal*^ of the San Diego sheriff. The 
innovation of airplane policing has mod- 
ernized and speeded up the sheriff’s task 
immeasurably. Now, with the addition of 
plane -to- car radio communication, the 
southwe.st has the last word in modern 
police equipment. 
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Ufers Soy Royco 
ii Et«ttvr Than 
Shaven at Thrift 
TIfnes the Price, 

10 DAY 
TRIAL 

Absolute Safisfacibn 
or Money Back 



N o mor& bIndM — no bnifilica — no mortsoap* or lanhcr. 

Shave the modera Elcctriral way. Clipw toujjh honrdn 
with eiue — prci'terta ietider aklD£. Kleothe avers iellinff aa 
hiph^ as Slt>,00. Now, euperior erndneerinff dwijgn makea 
pOF'ible a fineh preHaLQH biult^ life-tinid Shaver for only SJ3.00 
— fully (uaranteeil and Hnt on T*n Day TrlaL 
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iraiidii — 30 m-n-h. GKioci ewTi* 
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Mo. 415‘TAr IwLag by 3' Wotbiibcp B«ncb Lalba with Hotitontal Mcriox Drive-, 
I'j h.p. HeT9iniinjg Moto^r, Svritob, Belta and Ad]M4t«bl9 B<elt Tsiuioq 
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$117.00 



REFLECTING 32 YEARS' EXPERIENCE 
IN MAKING PRECISION LATHES 



* 85 - 

L«n MufDf Drivo 
Sold on Euy 
Payment* «■ 
twtv u $6^00 a 
Month tor 1:3 
to IS Months. 








M achining operatioiia retjmring ths accu- 

racy are handlad oa tHe 9-Lnch Worksbop 
Lathe with the same degree of piecimon that has 
chaiftcterired South Bei;d Lathes for 32 years. Con- 
structed from the same materials with the same work- 
manship as the larger South Bend Lathes, the 9-iuch 
Workshop model proves a productive Investment 
Jeatures — Precision Lead Screw for Cuthug screw 
threads from 4 to 112 per inch, Twin Gear Reverse to 
Lead Screw, spindle hole taking collets up to 
Takes 38 attachments for millmg, grinding, taper 
work, draw-in collet chuck work, and many other jobs. 

SOUTH BEND LATHE WORKS 

630 E, Midiaon fit. Satith Band, Ind., U.S.A* 



WaUa 



For These Books 



’■'How to Htin a Latb#'' page*. yfHb 
Dv«r 300 tUaitfatia-nfl showlqg a v&ry typa 
iq| wqik doDA on a taiti*. Cftlaiog 46 
iilaatratw, d«BC?nbttff and prices ike ^inck 
lathe in 3% 3 4', and. 4 ]-V Wd length.!, 

and in S difEerent dfiV4i. Cantalna valu- 
able ihoplntorfflallDn. Um 1 he <^(ipon. 



SOUTH BEND LATHE WORKS, 

630 East Mad La on Street, 
fio-uth Bend, Ind-, tl.S-A, 

□ Nn, 33LB '"Hawrte Run a Lathe,"" SSc. 

□ No. 46, 9" Werhel^op Catalog* Free. 
l 1 Ea:ay Payment Plan. 

Ctaev of Wai-k 

Kama . . - .. . 

Address. . .. 

City ..... . ........ ..... , State. ...... 



LATHES STOCKCO IN PRINCIPAL ClTlCfi 

Chlcago"-C.B. ButoaMchry., 541 W. Wash. Blvd. 
Mew York — A. C. CtJhy Mchry., 1S3 Centra SI. 
Philadelphia — W, B.Sapp Mehry., 132 No. 

L. Angalav — JEcelss A Daviea Mch., 1910 Sani 
Detioil — La« Mchry, Co„ 6319 E. leKano-tt Av«* 
Htlwauha#~Vo 0 U Mchry. Cc.. 1533 Mo. I5lh St. 
Battan- MacKentie Mohry. Co., 36 OUver St 
CieTsland — Re-yneldi Mchry., 3034 E 22nd Si- 



S Other Size*: 9', U \ 13-, lS*ntLd 16- 
Swing. In 3^ to 12^ Bed Lengths, 
Priced from $97 to $1500* 

Below ieMo- 11T.-Cj 16 "';e 6' Quick Change Gear 
Undornsalb Bell McrfEir Driven Litha SQACl 
with 1 H.P. motor. Weiqht 2300 Ibi. 

{^I94 dQwn^ $ii9 Monthly 
ict 22 Month*} 
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THIS ENGINE TALKS... 




IT TELLS WHY MODERN CARS HAVE 
3 GRADES OF PERFORMANCE 



l^xpectJxig tup-jjrradci pcrfarnlancc! un low-grade 
ga5oline iit [u;jt another w'ay of asking for (rouble, 
Here‘s what you can expect from each grade of gas- 
oline « , . basic facts that you, as a Car owncr» should 
understand: 



StftONe LaNQUAQE. a heivr "kDoek" In this 

KihylMbTQf ClJcifc knwk-t««iJnif pt 

th» ctt fuel. SiHirrttetlEZ'trftlB 

like i!ili »how why mfiJi'Pii hlph-cfi-mpreiiliin 
cars haw J aiftcrrnf grailr* pf perform tni.'i?. 



Foor performance 

wirh gasolint 



Goo^ performance 

with **regular^^ gamiins 



Best performance 

with ^juD/j»r mntaining^^ ETHYL** 




Thtr« b no 
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ethrL lead) low ende"^ 
fluoUne, Power is lost 
bc«u» the apark muit 
be retarded by youf cat 
dealer to preveai 
"JtBock” or 




Most re£ ulic ft scplioe has 
ia j taati-kCLork D uid (COQ- 
aioiajt leinethyl lead). 
The ajnrk am be consid- 
cnbly advaaced for more 
power without “kaock’^ 
or“pioa*" 




Gfts“wiih ETHVr’ ii 
highest j o all.-rouDdC|uaJ- 
](yi It \i^s ftn ti- 

keork fluid <caaii.inin£^ 
tcmeihyl lead) to let the 
spark be /tiify advanced 
for masinmiQ power 
and economy without 
“knock" or “ pint/’ 



ETHYL GASO'LfKE CORPORATtOlli manu/aefurfr e/ anti-k»wk fiiiiifs used Ajf 6it ccmpunies /o improve giKoline 
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